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JOINT RESOLUTION Amending public resolution numbered eight, Fifty-sixth Congress, second 
session, approved February twenty-third, nineteen hundred and one, “providing for the printing 
annually of the report on field operations of the Division of Soils, Department of Agriculture.” 


Resolved by the Senate and House of Representatives of the United States of America 
in Congress assembled, That, public resolution numbered eight, Fifty-sixth Congress, 
second session, approved February twenty-third, nineteen hundred and one, be 
amended by striking out all after the resolving clause and inserting in lieu thereof 
the following: 

That there shall be printed ten thousand five hundred copies of the report on field 
operations of the Division of Soils, Department of Agriculture, of which one thousand 
five hundred copies shall be for the use of the Senate, three thousand copies for the 
use of the House of Representatives, and six thousand copies for the use of the 
Department of Agriculture: Provided, That in addition to the number of copies 
above provided for there shall be printed, as soon as the manuscript can be prepared, 
with the necessary maps and illustrations to accompany it, a report on each area 
surveyed, in the form of advance sheets, bound in paper covers, of which five hun- 
dred copies shall be for the use of each Senator from the State, two thousand copies 
for the use of each Representative for the congressional district or districts in which 
the survey is made, and one thousand copies for the use of the Department of 
Agriculture. 


Approved March 14, 1904. 


[On July 1, 1901, the Division of Soils was reorganized as the Bureau of Soils.] 
TI 
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SOIL SURVEY OF THE SAN SIMON AREA, ARIZONA. 


By E. J. CARPENTER, of the U. S. Department of Agriculture, in Charge, and 
W.S. BRANSFORD, of the University of Arizona Department of Irrigation. 


DESCRIPTION OF THE AREA. 


The San Simon area lies in the northeastern part of Cochise County, 
which is situated in the extreme southeastern part of Arizona. The 
area surveyed, which covers but a small part of the county, embraces 
about 448 square miles, or 286,720 acres. 

The boundary of the area has been established to include, in so far 
as present information would indicate, all the agricultural lands 
in the San Simon Valley in Arizona that 
may be irrigated either from underground 
sources or by a proposed project which 

urposes to utilize the seasonal run-off 
foi the eastern slopes of the Chiricahua 
and Dos Cabezas Mountains. In places 
along the margin of the survey are included 
small areas of nonagricultural land, con- 
sisting of the lower slopes of the adjacent 
mountains. A small part of the San Simon 
Valley lying in New Mexico was not in- 
cluded. 

In shape the area roughly resembles the 
figure 7. The eastern side extends along 
the Arizona-New Mexico line from near 
Cavot on the north to a point 6 miles be- 
low Cave Creek on the south. The Chiri- fic. 23.—sketch map showing loca 
cahua Mountains, with elevations of over 18° he San Simonarea, Arizona. 
8,000 feet, border the area for a short distance on the southwest, 
giving way to the Dos Cabezas Mountains which trend in a north- 
westerly direction to the low pass through which the Southern 
Pacific Railroad crosses the mountains on the northwest. At this 
point the San Simon Valley has a width of 35 miles, and here the 
area surveyed broadens out to a maximum width of about 25 miles, 
forming the upper arm of the figure 7. On the northwest the north- 
ern boundary of the area approaches to within 2 miles of the Cochise- 
Graham County line, but owing to a series of offsets of from 1 to 6 
miles, the northern boundary at its eastern end is about 10 miles 
farther south. 

The general topography can best be described by comparing the 
area to a shallow trough occurring between two nearly parallel 
mountain chains. The sloping sides of the trough have been formed 
through the accumulation of sediment washed down from the border- 
ing mountains, the coarser material being deposited on the steeper 
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slopes adjacent to the mountains and the finer sediments. being 
carried down the alluvial fans to the points where the water spreads 
out over the surface of the land. Where the valley is narrow the 
bases of the alluvial-fan slopes almost meet at its axis, but where 
it broadens out it has the appearance of a nearly level plain with 
upward curving edges. 

The surface of the area in general is fairly smooth, except where 
the drainage ways leaving the mountains have cut deep, narrow chan- 
nels through the steeper slopes of alluvial fans. Nearly everywhere 
the slope of the land is sufficient to insure good to moderately good 
drainage, and only in a few places is the slope steep enough to inter- 
fere with irrigation. The bottom lands along San Simon Creek are 
small in extent and are in places badly dissected by the stream, 
which is slowly cutting its channel deeper. The mountains that rise 
abruptly from San Simon Valley are steep and precipitous. They 
consist principally of quartz-bearing crystalline rocks, with some sedi- 
mentary and metamorphic rocks, such as sandstone, limestone, shale, 
and quartzite. (Pl. XVI, fig. 1.) 

Elevations of the agricultural land of the survey range from 3,500 
to 4,800 feet above sea level. San Simon, which is located near the 
axis of the valley, in the north-central part of the area, has an eleva- 
tion of 3,612 feet; Bowie, to the west, has an elevation of 3,760 feet; 
and Vanar, to the east, 3,909 feet. Some of the included mountain 
areas attain an elevation of nearly 6,000 feet. 

San Simon Creek, the principal drainage way of the area, empties 
into the Gila River about 35 miles northwest of the area surveyed. 
San Simon Creek has its source in the San Simon Cienega, a log 
marshy area, in which the ground-water level is at the surface. For 
most of its course it flows in a narrow channel between high vertical 
banks. This channel has been formed almost entirely since the region 
was first settled by white men in the early seventies. The creek is 
normally intermittent, but in places a small perennial flow is main- 
tained either by seepage or overflow from the marsh or by waste water 
from flowing wells. Following severe storms the run-off from the 
mountain slopes is very rapid and the creck may rise in a few minutes 
to a point where it overflows its present channel and spreads over the 
bottom lands for a quarter of a mile or more on each side. Its chief 
tributaries are Cave, Turkey, and Whitetail Creeks, which, even in 
the mountains, carry little or no water during most of the year. 
Except for several square milesin the vicinity of San Simon, the sur- 
face drainage of the area is excellent. 

When the first white settlers entered the region now known as the 
San Simon Valley they found the country covered with a luxuriant 
erowth of grasses, affording excellent pasturage for all kinds of stock. 
The occupation of the range, however, was fraught with considerable 
danger, because of a warlike tribe of Indians (the Apache), which 
has been subdued only in comparatively recent years. 

The open ranges were controlled largely by big cattle companies 
and the country was consequently sparsely settled. However, upon 
the discovery of artesian water late in 1910, there came a rapid influx 
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of settlers, mostly from the Southern and Eastern States, who home- 
steaded nearly all the open land in the valley. 

After gaining title to teland, the majority of thehomesteaders left 
the country; only those located in the more favorable sections, as 
regards water supply, remained to farm theirland. ‘The most thickly 
settled section isin the artesian belt in the vicinity of San Simon. 
In the vicinity of Bowie, where the seasonal rainfall is more favorable 
for dry farming, there is another small group of settlements. As 
census figures are not available dealing directly with the area surveyed 
no estimate can be given of the total population. Except for the 
Mexicans employed on the railroads there are scarcely any foreign- 
born persons in the area. Bowic is the largest town in the area and 
San Simon is the only other town. According to the census, the pre- 
cincts in which these towns are situated had 885 and 526 inhabitants, 
respectively, in 1920. Cavot, Vanar, Bawtry, Karro, Olga, and Holt 
are rural railroad sidings and. stations. 

The main line of the Southern Pacific Railroad, operating between 
Los Angeles and New Orleans, traverses the entire width of the north- 
ern part of{thearea. The Arizona Eastern Railroad operates a branch 
line from Globe and Miami traversing the northwestern part of the 
area and connecting with the Southern Pacific Railroad at Bowie. 

One of the trunk highways from east to west passes through the 
area, following the Southern Pacific Railroad right of way. A little 
work has been done on this road, but during stormy weather it is 
often in bad condition, Other roads in the valley have had little or 
no attention and large areas are entirely without roads. Telephones 
are found only in parts of the better settled communities around San 
om and Bowie, and clectricity is available only from private 

ants. 

P The principal shipments from the valley consist of cattle and hogs, 
which go to market in Omaha and Kansas City. A few small ship- 
ments of potatoes, sweet potatoes, and hay have been made, Some 
fruit is shipped from the southern part of the area. Rodeo, N. Mex., 
on the El Paso & Southwestern Railroad, which is only a few miles 
south of the area surveyed, serves as the shipping point for that part 
of the area. The mining towns of Douglas and Bisbee, in the south- 
ern part of Cochise County, afford a good market for fresh fruit and 
vegetables. 
CLIMATE. 


The climate of the San Simon Valley is arid and warm, but with 
temperatures more moderate than in many desert regions. These 
facts are brought out in the appended tables compiled from the rec- 
ords of the Weather Bureau stations at San Simon and Paradise, giv- 
ing the mean and absolute maximum and minimum temperature and 
precipitation by months and seasons. San Simon is situated in the 
valley at an elevation of 3,609 feet above sea level, and Paradise lies 
at the foot of the Chiricahua Mountains, a short distance west of the 
southern part of the area at an elevation of 5,436 feet. 
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Normal monthly, seasonal, and annual temperature and precipitation at San Simon, 


Cochise County. 
{Elevation, 3,609 feet.} 


Temperature. Precipitation. 
Total Total 
Menth. Absolute} Absolute ammounk amon Snow, 
Mean. maxi- mini- Mean. driest. | wettest | average 
mum. mum. ‘year ‘year depth. 
(igs7). | (i905). 

F oF. oF. Inches. | Inches. | Inches. | Inches. 
December.. 44,0 80 4 0.47 0.00 1.43 0.8 
43,8 82 —5 «44 OL 1.63 5 
48.6 88 10 46 +78 2.34 13 
45.5 88 —5 1.37 79 5.40 2.6 
5B. 6 gy} (OO 70 00 6.68 10 
60.7 95 28 aL 10 221 0 
67.8 99 30 AS +00 00 +0 
61.4 99 9 96 10 6.84 .0 
75.7 106 40 ll «00 53 +0 
82.1 108 48 82 «00 50 6 
80.7 11k 47 1.58 00 2.25 0 
79.5 ill 40 2.51 00 3.28 .0 
September 73.0 101 38 e2{ ..10 80 0 
October . . 59.7 98 20 37 00 204 0 
November.....-........--.. 49.6 85 ig 35 00 2.51 3 
Fall.. 60.8 104 19 1.34 10 3.35 3 
Year 61.8 ne —5 6.18 99 | 18.87 2.9 


Normal monthly seasonal, and annual temperature and precipitation at Paradise, 


Cochise County. 
[Elevation, 5,436 feet.} 


Temperature, ; Precipitation. 
I. 
enti Jota! Total ‘ 
onth. amount amoun 
Absolute! Absolute 
Mean. | maxi- | mini- | Mean. tor the dor, he 
mum. mum, year year 

(i910) (1914). 

Beas oF, oF, Inches. | Inches. | Inches. 
39.1 75 5 1.74 0.00 6. 09 
40.1 75 1 1.55 old 86 
42.6 76 7 1.21 &7 bl 
40, 6 76 1 4, 50 72 7.46 
eduseieesta 48.2 83 8 1.05 pie 71 
53.2 88 16 53 T. 0 
Ewerkie@an 60. 6 95 25 32 ~00 30 
cused oteiecestoted 54.0 95 8) 190| 2 Lol 
69.2 97 37 «81 2.35 2.38 
71.5 104 A2 4. 63 2.27 6.19 
69.5 95 44 3. 35 1.25 3.13 
Gapessisscuneeereeas ae 70.1 104 37 8.79 5, 87 11.70 
65.0 91 27 1. 87 - 80 2. 94 
aS 56.4 87 21 1.09 T. 2.28 
November . 46.4 81 7 1.43 -90 1.24 
MAM coscweccinescekeavacdeveseaescecs 55.9 91 7 | 4,39 1.70 6.46 
Weative setts: aera outs 55.2 104 1] 19,58 8,29 26. 63 
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It will be noted that the mean annual precipitation at these two sta- 
tions differs greatly, and that the annual rainfallis very irregular, rang- 
ing from 0.99 inch to 18.87 inches at San Simon and from 8.29 to 26.63 
at Paradise. The points of higher elevation are the most favorably 
situated as regards rainfall, though a sufficient qusntty for dry farm- 
ingisneverassured. In the valley the months of April, May, and June 
are generally very dry, the mean rainfall averaging about 0.12 inch per 
month, making irrigation essential for the successful growing of nearly 
all crops. Snow falls almost without exception during the winter 
months on the highest peaks bordering the valley and often remains 
for a month or more at atime. In the interior of the valley light 
snowfalls are sometimes experienced, but remain for only short 
periods. Hail is not uncommon, but seldom does any damage to 


crops. 

The precipitation occurs principally during two parts of the year— 
a maximum rainfall in the late summer and early fall and a second- 
ary wet season during the winter and early spring months. During 
the summer the rains arise quickly and occur as local thunderstorms 
on or near the slopes of the mountains, but decrease in intensity to- 
ward the interior of the valley. Though the rains are of short dura- 
tion, large quantities of water fall, and. crops and buildings must be 
protected against damage by flooding and washing. Run-off is very 
rapid, and little benefit is derived from such rains as the soils are 
seldom wet to any considerable depth. The winter rains, however, 
are gentle and are accompanied by little run-off. 

The mean annual temperature at Paradise, located a short distance 
from the area, near the foot of the Chiricahua Mountains, is 55.2°F., 
with a mean for the summer months of 70.1°F. At San Simon, in 
the interior of the valley, the mean annual temperature is 61.8°F., 
the highest temperature on record is 111°F., and the mean tempera- 
ture for the three hottest months of the year (June, July, and Au- 
gust) is 79.5°F. Theabsolute minimum at this station is—5°F. 

Owing to a low humidity and comparatively high elevation, the 
heat of summer is never oppressive, and the nights are always 
cool enough for pleasant rest. The winter temperatures are fairly 
constant, the days being warm and pleasant and the nights generally 
rather cool. The alnmaaice of sunshine and the fresh, invigorating 
air make this climate especially healthful for people suffering from 
pulmonary troubles. 

The earliest recorded frost in the fall at San Simon occurred on 
October 15, and at Paradise on September 27. The latest in spring 
occurred on March 14 at San Simon and on May 21 at Paradise. 
The average date of the last killing frost in spring at San Simon is 
February 22, and the average date of the first m fall November 
26, giving an average growing season of 277 days. At Paradise the 
average length of growing season is 172 days. Cattle and sheep are 
pastured on the range throughout the year, and winter grains can be 
planted without danger of winterkilling in any part of the valley. 

Wind movement is principally from the west and southwest. 
During the late winter and early spring, winds of high velocity are 
common and usually carry a great deal of dust, making this season 
of the year rather unpleasant at times. 
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AGRICULTURE. 


Before the discovery of artesian water in 1910, the San Simon Val- 
ley was devoted largely to stock raising. The central part of the 
valley afforded an abundant supply of grasses for summer grazing, 
and the neighborhood mountains provided good pasture for the fa. 
and winter seasons. During seasons of drought the stock subsisted 
largely on sagebrush and the leaves and beans of the mesquite tree. 

he discovery of artesian water was followed by a rapid influx of 
settlers, who homesteaded land in all parts of the valley. Most of 
these settlers were people of limited means, so that only in the more 
favorable artesian areas were wells sunk and utilized for irrigation. 
Outside of the artesian district dry farming was attempted rather 
extensively, and in a few cases water was pumped for irrigation. 

However, owing to the uncertainty of sufficient rainfall for dry 
farming, most of the early settlers outside of the artesian district re- 
mained only long enough to obtain title to the land, then moved away 
leaving their homesteads unoccupied. A few still remain, supple- 
menting dry-farming methods with water obtained by diversion from 
some of the small drainage ways during storms, or by pumping. 
Largely because of a higher annual precipitation, dry farming is most 
successfully practiced in the vicinity of Bowie. 

At the present time the principal agricultural area of the valley is 
confined to a narrow belt lying on both sides of San Simon Creek, 
east and southeast of the town of San Simon. In_ this district 
artesian water is reached at depths of 400 to 600 feet. With rare ex- 
ceptions, the wells are cased only at the surface, and as a consequence 
they have silted or sanded up until the flow in most cases is 20 to 80 
per cent less than formerly. That the supply is not failing is sug- 

ested by the fact that’ new wells recently developed show a larger 
ow than many of the old ones. 

The present agriculture consists largely of the production of cereals 
and alfalfa and other forage crops. During 1920 short-staple cotton 
was grown on a small area and showed considerable promise. 
Potatoes and sweet potatoes do well in this area and are being grown 
more extensively each year on soils adapted to their culture. 

Agriculture in the San Simon Valley, however, is still in a more or 
less experimental stage. No statistics directly applicable to the area 
are available. At the present time (1921) cattle and hogs are pro- 
duced in excess of home needs, and a few shipments of potatoes and 
hay have been made to outside markets. Apples and peaches of 
excellent quality are produced in places favorably situated as regards 
freedom from frost, and in recent years several shipments of fruit 
have been made from the southern part of the area. Grains, vege- 
tables, poultry, and dairy products are being produced more exten- 
sively each year and with further development should prove valu- 
able sources of income. 

Stock raising is the most important source of income to farmers 
in the area. Some cattle are still run on the open range, but owing 
to several causes, chiefly the fencing off of the open range and a 
scarcity of grass caused by several seasons of drought, some of the 


1Water-Supply paper 425-A, U. S. Geological Survey, Ground Water in San Simon Valley, Arizona 
and New Mexico. 
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cattle companies are going out of business, and in all cases the number 
of cattle kept is being materially reduced. Cattle, however, out- 
number any other kind of livestock, with horses and hogs next in 
importance in theordernamed. Under the stimulus of the high prices 

aid for mohair in recent years (1917-18), the goat industry was 
found quite profitable, and afew large herds are still kept in the 
mountains adjacent to the survey. Dairying has not been extensively 
developed, though a few cows are kept on every ranch to supply home 
needs. The local demand for fresh dairy products is small, and no 
attempt has been made to produce for outside markets. 

iu conjunction with other farm operations, the production of hogs 
and poultry has proved quite profitable, the sale of these products 
constituting the chief source of income onmany farms. Hogs are pas- 
tured on alfalfa throughout the year, and are usually given some 
supplemental feed, such as milo, before being marketed. 

Beef cattle produced on the range are rounded up some time in 
the fall or early winter and shipped as feeder cattle, at a lower freight 
rate than is given on fat cattle, to the Central or Southern States 
near the Omaha and Kansas City markets, where they are fattened 
and then marketed. 

As water is the limiting factor in crop production in this region, 
the areas where agriculture is best. developed are defined more largely 
by facilities for irrigation than by recognized differences in soils. 
Where water for irrigation is available, the sandy soils are utilized 
largely in the production of such crops as potatoes, alfalfa, and cotton, 
and the heavier textured soils are devoted to the production of 
grains. 

The land for grain is plowed, or more commonly disked, in the late 
summer or early fall, after the previous crop is harvested. The 
grain is sown after the first fall rains have provided sufficient mois- 
ture to germinate the seed. During the late fall and winter the fields 
are often pastured by young beef or dairy stock. Milo is produced 
more extensively by dry-farming methods than any other grain, 
irrigation being used to supplement the seasonal rainfall in the pro- 
duction of grains that are less drought resistant. 

Farm buildings are generally more or less temporary structures, 
though some of the more successful farms are rather well improved. 
Adobe furnishes a cheap building material and is used extensively in 
the construction of all buildings. 

The Hereford and Shorthorn breeds are the most popular range 
cattle in this area, though mongrel animals still occupy more than 
half the ranges. Several farms are stocked with good grades of hogs 
and in a few instances purebred herds are kept exclusively. 

Little or no fertilizer, except barayard manure, is used. ‘Alfalfa is 
being grown more extensively each year, and when the fields are 
plowed up they are generally planted to some of the grain crops or 
to potatoes, though in no case is any systematic rotation of crops 
practiced. 

The farms are usually small, the area under irrigation rarely ex- 
ceeding 40 acres, while on most farms it includes 20 acres or less. 
Where dry farming is practiced larger areas are cultivated, the fields 
ranging in size from 40 to 100 acres or more. 
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The farms are nearly all operated by the owners. Little outside 
labor is hired, the ranch owners exchanging labor wherever possible. 
The Mexicans furnish most of the day labor and are paid $1.50 to 
$1.75 a day and board. Men hired on cattle ranches by the month 
receive $35 to $45 a month and board. 

Land values range from $50 to $100 an acre for the better improved 
areas along San Simon Creek. Unimproved lands sell for $10 to $25 
an acre, depending largely on location and type of soil. 


SOILS. 


The San Simon area lies in the mountain region of southeastern 
Arizona. It is situated between two nearly parallel chains and 
includes the greater part of the San Simon Valley lying in Cochise 
County. The soils of the area are classified as of the arid south- 
west soil region. They are unleached, are predominantly of high 
lime content, the rainfall being generally too low to have removed 
even this very soluble salt into the country drainage. 

The mountains bordering the survey are geologically. complex, the 
rock formations including rocks sedimentary, metamorphosed sedi- 
mentary, igneous, and volcanic in origin. They include sandstone, 
shale, and quartz formations, and lavas composed largely of basalt. 
Materials from all these have no doubt entered into the composition of 
the soil to greater orlessextent. These rocks have been weathered and 
the materials eroded, and the mountain slopes have been entrenched at 
irregular intervals by deep, narrow canyons, at the mouths of which 
are large alluvial fans extending far out into the valley. (Pl. XVI, fig. 
2.) Some of these are symmetrical in form and retain their individ- 
uality; more commonly, however, they coalesce and form continuous 
slopes extending from each side of the valley and meeting at its axis. 
The soils of the area, exclusive of Rough stony land, which represents 
about 1 per cent of the area surveyed, are derived from these 
materials, which differ in the time of deposition, in the degree of 
fineness and assortment, in the extent of modification by weathering 
since they have been accumulated, and in the vertical arrangement 
of the material. Thesediments in the interior part of the valley are 
finer and more perfectly stratified than near the mountain slopes and 
the mouths of the canyons, where the coarser textured débris has 
been dumped with but little assortment. 

The soils of the area may be classed im three main groups: (1) Old 
valley-filling soils, (2) recent-ailuvial soils, and (3) miscellaneous ma- 
terials. These main groups of soils are distinguished mainly by 
differences in mode of formation, or agency of accumulation and in 
age of the material, or, in other words, in the stage reached in soil 
development. 

In each of the first two groups the soils are further arranged into 
soil series and the series into types. Soils that are similar in color, 
origin, mode of formation, character of subsoil, and other structural 
features are considered of the same series, and within any series there 
may be a number of types determined by the texture of the surface 
soil. The soil type is the unit of classification and of mapping. Each 
soil series thus consists of related soil types which may range in texture 
from coarse sand or gravel to clay loam or clay. Variations within 
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soil types that are of sufficient importance are designated as phases. 
These ordinarily are indicated on the map by ruling over the color 
assigned to the typical soil. 

The soils of the old valley-filling group occupy about 85 per cent of 
the area surveyed. They are derived from old stream-laid or alluvial- 
fan deposits, transported from the adjacent mountain slopes, and 
have been more or less modified through weathering since their depo- 
sition, usually with development of distinct zonation in the profile. 
An abundance of lime is present; in places this has been leached from 
the surface soil and accumulated in thesubsoil, giving rise to a com- 

act layer or in some instances to a cemented hardpan. The soils are 
ow in organic matter, the arid conditions favoring neither the growth 
of vegetation nor accumulation of plant remains. The surface is 
generally smooth and gently sloping, erosion having taken place only 
on the steeper slopes adjacent to the mountains. With the excep- 
tion of a few square miles of lands in the vicinity of San Simon, the 
drainage of this group of soilsis excellent. Differences in origin, color, 
lime content, and character of subsoil have given rise to seven soil 
a the Mohave, Cavot, Cave, Cochise, Dos Cabezas, Imperial, and 

arro. 

The surface soils of the Mohave series are red to dull red or reddish 
brownincolor, and generally without lime accumulations within & 
inches of the surface. The subsoil consists of a red, moderately com- 

act layer of heavier material of high lime content, underlain at depths 
of 18 to 36 inches by very compact, pale-red, light brownish-red, or 
pinkish-colored material of similar or lighter texture. Below depths 
of 40 to 60 inches the material becomes more friable and contains 
gray mottles of limy material, the number increasing with depth. This 
series is derived mainly from the weathering of old valley-filling 
deposits composed largely of materials from granite and other igneous 
rocks, though in this survey sedimentary rocks have also entered into 
its formation. A moderate slope insures good drainage and freedom 
from injurious accumulations of alkali salts. The Mohave sand 
and the gravelly sandy loam, with two phases, are mapped in this 
survey. 

The surface soils of the Cavot series are brown to reddish brown or 
purplish brown in color, free of lime or at most only mildly calcareous. 
The subsoil has about the same or a more reddish color than the sur- 
face soils, is calcareous, and moderately compact, and contains large 

uantities of gravel cobble, either more or less uniformly mixed with 
the material or appearing in strata or lenses. The series occupies the 
upper or steeper slopes of the alluvial fans, where the coarser material 
carried from the mountains in times of heavy rainfall has been depos- 
ited. The streams emerging from the mountains have cut deep, nar- 
row channels through the upper slopes, but with increasing distance 
from the mountains and more gentle slope the channels become more 
shallow, until finally the water spreads out fan-shape over the surface. 
Drainage is good to excessive. The soils of the series are derived 
from old alluvial-fan deposits of mixed origin. The Cavot gravelly 
sandy loam and the alluvial phase of the Cavot loam are mapped. 

The Cave series is characterized by brown to reddish-brown or 
somewhat purplish-brown calcareous surface soils overlying an upper 
subsoil of highly calcareous gray or grayish-brown material In typ- 
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ical developments this is underlain at depths ranging from 10 to 36 
inches by a gray, gravelly, lime-cemented hardpan or “caliche,” ex- 
tending in places to a depth of 6 feet or more. In areas which grade 
into soils of the Cavot series, however, this hardpan material is only 
slightly cemented and is mixed with gravel and cobblestones. The 
series is derived from old valley-fillmg deposits, which have their 
source in a variety of rocks. Limestone and voleanic rocks appear 
to predominate in the included stone and gravel. The series occurs 
on the upper slopes of fans. The surface is smooth, except for occa- 
sional dramage ways. A moderately steep slope gives good to exces- 
sive surface drainage, but the internal drainage is restricted. The 
Cave gravelly fine sandy loam, with a heavy phase, occurs in the 
present area. 

The surface soils of the Cochise series are light grayish brown to 
dull brown in color and free of lime or only feebly calcareous to depths 
varying from 6 to 14 inches. They are underlain by a moderately 
compact, dull-brown or grayish-brown, heavier textured, calcareous 
subsoil, in which the lime appears as grayish mottlings rather uni- 
formly distributed. This series is derived from the weathering of 
old valley-filling deposits of mixed origin. Weathering is not as far 
advanced in this series as in the other old valley-filling soils of this 
survey; consequently the subsoil is less compact and the lime accumu- 
lation less pronounced. The series 1s confined principally to the lower 
slopes of alia fans and positions adjacent to the present stream 
courses. The topography is moderately sloping, both surface and 
internal drainage being well developed. ‘Three types are mapped, 
the Cochise gravelly sandy loam, fine sandy loam, and silt loam. 

The surface soils of the Dos Cabezas series are light brown to light 
yellowish brown or light grayish brown,? with a faint tinge of pink, and 
are moderately to highly calcareous. The subsoil consists of light- 
brown or light grayish-brown, compact, calcareous material, in most 
places of heavier texture than the soil, sightly mottled with gray limy 
material and containing here and there soft lime-carbonate nodules. 
The Dos Cabezas series in general occupies the more gentle slopes 
of alluvial fans. The surface is smooth and gently sloping, affording 

ood drainage. This series is derived from old valley-filling materials 
aving their source in a variety of rocks. The Dos Cabezas sandy 
loam and Joam, the latter including several phases, are mapped. 

The Imperial series, as recognized in previous surveys, is character- 
ized by chocolate-brown or brown color, of reddish or purplish hue, in 
both surface soils and subsoil. The subsoil consists of well-stratified, 
heavy-textured sediments so compact that they materially restrict 
percolation, capillarity, andsubdrainage. Both surface soils and sub- 
soil are decidedly calcareous, with the lime in most places rather uni- 
formly distributed through the material. 

The material included with this series in this survey, however 
represents a variation which departs quite widely from the typica 
Imperial material as previously recognized. Here the upper subsoil 
may be slightly lighter in color than the surface soil, and in places is 


2In this survey there has been included some material in which the surface soil is reddish brown and 
which in more detailed mapping would be recognized as representing a separate series. 
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underlain by lighter reddish-brown or purplish-brown to yellowish- 
brown material mottled with soft gray lime accumulations. The sur- 
face soils are also either devoid of lime accumulations or else contain 
only a little lime, though the upper subsoil is highly calcareous. 
Moreover, the typical Imperial soils are derived from only slightly 
weathered and ecchad, well-stratified river or lake-laid deposits 
having their source in a wide variety of rocks, while in this survey 
they are derived from more completely weathered and modified. old 
alluvial-fan deposits having their source mainly in voleanic rocks. 

In the San Simon area the series occupies a terrace 20 feet or more 
above overflow of the San Simon Creek, and adjacent to the lower 
slopes of alluvial fans from the mountains. The surface is smooth 
and gently sloping, though erosion has taken place to some extent in 
the depressions that carry the run-off from the rather infrequent but 
at times torrential rains. Surface and subsoil drainage are generally 
good, but are locally restricted. Two types, the Imperial foam and 
the Imperial clay, are mapped. 

The surface soils of the Karro series when dry are light grayish 
brown to light brownish gray or light yellowish gray in color. Under 
moist field conditions a more pronounced brown or light-brown color 
is developed. They are low in organic matter, highly calcareous, and 
somewhat compact. In places in virgin areas the surface soil has a 
thin crust, underlain by a thin layer of loose, floeculated mulch, con- 
sisting of pellets or granules of soil material. The upper subsoil is 
similar to or grayer in color, and usually heavier in texture than the 
surface soil. It is compact and high in lime, containing many small 
nodules or fragments of lime carbonate or “ealiche.’”’ The deeper 
subsoil consists ofa light-gray or white, heavy-textured, compact clay- 
like material, more or less cemented by lime into a mass (clay caliche), 
which normally has a jointed or nodular structure, but contains oc- 
casional layers of relatively impervious hardpan. Fragments of this 
material, which become hard upon exposure, are also embedded in the 
surface soil and upper subsoil and. scattered over the surface. 

The Karro series is derived from old valley-filling deposits, which 
have been greatly modified by weathering and accumulation of lime. 
This series is confined principally to comparatively flat parts of the 
valley trough bordering San Simon Creek. The surface is smooth 
and gently sloping to flat. Surface drainage is poor to fair, and in- 
ternal drainage is arrested by the compact subsoil. Two types—the 
Karro a sandy loam and the clay loam-—each with phases, are 
mapped. 

The recent-alluvial soils are not extensive, but, including the allu- 
vial phases of the old valley-filling group, they are relatively of 
much importance. The chief distinguishing characteristic of this 
group of soils is the loose, permeable nature of the subsoils as com- 
pared with the compact, poorly aerated subsoils of the old valley- 
filling group. The soil profile has not been modified through weath- 
erg andis highly stratified, because the streams deposited their 
suspended material under different degrees of velocity. The materials 
are normally calcareous, but the lime is rather uniformly distributed 
through the soil profile. The surface is generally smooth and compara- 
tively flat, resulting in some places in the accumulation of injurious 
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quantities of alkali salts. The recent-alluvial soils are still in the 
process of accumulation and are subject to oceasional overflow. Three 
series of this province are represented in the area, the Gila, Pima, 
and San Pedro. 

The surface soils of the Gila series are brown to light grayish brown 
in color, and overlie a stratified subsoil, in which the various strata 
may vary in color from light brown to light brownish gray. Both 
surface and subsoil materials are highly calcareous. This series occurs 
pera in the flood plains of San Simon Creek and of a few of the 
arger drainage ways which enter it. Within recent years San Simon 
Creek has cut its channel 10 fect or more into the alluvial deposits, 
thus affording good surface and internal drainage. Formerly, however, 
drainage was not so well developed and alkali salts were widely de- 

osited. The material consists of recent alluvial deposits, derived 
rom a variety of rocks. Two soil types, the Gila fine sandy loam, 
including a phase, and the Gila loam, are mapped. 

The Pima series includes types with dull-brown to dull grayish 
brown calcareous surface soils, underlain by a calcareous subsoil of 
the same general color and texture as the surface soils or of stratified 
materials of varying texture. As occurring in this survey, gravel, 
cobble, and bowlders are scattered through both surface soil and sub- 
soil near the mouths of the canyons, but with distance from the 
mountains the quantity of such coarse material decreases. In places 
the material giving the Pima series is laid down upon old valley-fill- 
ing deposits of brown or reddish-brown color, which appear at depths 
varying from 40 to 72 inches or more. These areas are not extensive 
and have not been shown separately on the soil map. The surface 
is somewhat dissected by small drainage ways and is moderately to 

ently sloping. Drainage is good to excessive. The Pima fine sandy 
oam with a gravelly phase is mapped. 

The San Pedro series includes types with dull grayish brown to 
light-brown calcareous surface soils, and a dark-gray to black heavy- 
textured subsoil, containing soft lime-carbonate nodules and accumula- 
tions of gray lime material. The material below 6 feet in this area 
generally consists of brownish-gray material of lighter texture than 
the subsoil and mottled with rusty brown. These soils occupy the 
San Simon Cienega, a low, somewhat marshy area at the head of San 
Simon Creek. Drainage in general is poorly developed, though, owin 
to the lowering of the channel of San Simon Creek, the lower part o 
the area is now comparatively well drained. The San Pedro soils are 
classed in the present survey as recent alluvial soils, though some 
modifications in profile appear to have taken place, and although in 
previous surveys the series has been grouped. with the old valley-fill- 
ing soils. Alkali salts are found in varying degrees of concentration 
in these soils. The San Pedro clay loam, with a light-textured phase, 
is mapped. 

The miscellaneous materials in the San Simon area include Rough 
stony land and Riverwash, both of which are entirely nonagricultural. 

The following table gives the name and actual and relative extent 
of each of the types mapped in the San Simon area: 
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Fic. |.—ABRUPT MOUNTAIN SLOPES BORDERING THE ALLUVIAL FANS. SOILS 
OF THE COCHISE SERIES IN THE FOREGROUND 


Fig. 2.—ALLUVIAL FAN AT MOUTH OF CAVE CREEK CANYON. SOILS OF THE 
PIMA SERIES IN THE FOREGROUND 
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™ 5 hi ifs ft es at “ 
].—TOPOGRAPHY AND NATIVE VEGETATION ON SOILS OF THE MOHAVE 
SERIES 


Fig. 


Note EFFECTS OF RECENT EROSION 
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Areas of different soils. 


. Per Per 
Soil. Acres. cent. Soil. Acres. | cont. 
= 
Cavot gravelly sandy loam ......-. 113,216 | 39.5 |) Karro clay loam..........-.-....-. 2,112 13 
Mohave gravelly sandy loam ....-. 37, 888 __ Alluvial phase . ---} 1,664 } . 
Heavy alluvial phase.........- 4,608 {+ 16.1 || Gila loam ..2....... ---| 2,944 1.0 
Alluvial phase .. 3, 584 ; Imperial loam... 2,880 10 
Karro fine sandy loa: 8,960 Imperial clay..... , 880 1.0 
Heavy phase-. 15,616 9.1 || Rough stony land 2,688 9 
Alluvial phase 1,533 Pima fine sandy lo: 76 7 
Dos Cabezas loam ... 14, 528 Gravelly phase. . 1,344 
Silty alluvial phase.........-.. 3,712 6.9 Cochise siit loam... 1,792 6 
Heavy phase.............---- 320 : Gila fine sandy loam.... 704 \ 5 
Eroded phase ....-.......----. 1,216 , Fine-textured phase. aa 448 
Cochise gravelly sandy loam.......| 15,808 5.5 || Riverwash .............- cise 832 3 
Cochise fine sandy loam.... 14, 080 4.9 || San Pedro clay loam ...... 256 2 
Cavot loam, alluvial phase 10, 624 3.7 Light-textured pha: 384 
Dos Cabezas sandy loam 9,792 | 3.4) Mohave sand... 384 al 
Cave gravelly fine sandy 1 8, 832 i 3.3 — 
Heavy phase 512 TOtalecesccsingacwcssieeseesass 286,720 |...... 


MOHAVE GRAVELLY SANDY LOAM, 


The surface soil of the Mohave gravelly sandy loam is a red to dull- 
red or reddish-brown, noncaleareous gravelly sandy loam 8 or 10 
inches deep. It has a relatively large content of fie and very fine 
sand. The gravels are confined principally to the surface 3 or 4 inches 
of soil. The fragments range in size from the size of a pea to an 
inch or more in diameter. They are of irregular or subangular shape 
and appear to be derived mamly from quartz-bearing crystalline 
rocks. Some small areas are almost or entirely free of gravel. The 
subsoil is composed of three sections. The upper one, extending to 
a depth of 24 to 30 inches, consists of a moderately compact, bighly 
calcareous, pale-red to red heavy sandy loam, or loam with faint gray 
mottles resulting from accumulations of soft limy material. The 
second section, extending to a depth of 24 to 60 inches, is very 
compact, grayish red in color, and highly calcareous. The lower sub- 
soil is of more pronounced or darker red color than the overlyin 
material of about the same texture, only moderately compact, an 
strongly mottled with gray. 

This type occurs principally in the vicinity of Bowie and south of 
Karro, where it occupies the higher desert slopes. Other areas occupy 
the lower slopes of the Cave Creek fan. Most of the areas are some- 
what irregular in outline. 

The Mohave gravelly sandy loam is formed by weathering of uncon- 
solidated water-laid materials, derived largely from igneous rocks, 
but containing some materials from sedimentary and volcanic rocks. 
The topography is smooth and moderately sloping, affording excellent 
surface drainage and lending itself especially well to irrigation. A 
great deal of the rain that falls on uncultivated land of this type is 
lost as run-off. he type is entirely free from injurious accumulations 
of alkali salts. 


99324°—24——_3 


596 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1921, 


The Mohave gravelly sandy loam is used more than any other 
type for dry farming, which is supplemented by some irrigation. 

he native vegetation consists mostly of mesquite, cat’s-claw, yucca, 
andsotol. (Pl. XVII, fig. 1.) The principal crops cultivated are milo, 
wheat, oats, and barley. 

There are a few small plantings of peaches, apricots, and grapes. 
The soil seems well adapted to their growth, but the yields are made 
somewhat uncertain, because of likelihood of frosts at critical stages. 
Watermelons and muskmelons yield well on this type. Where water 
is available to supplement dry-farming methods, wheat yields 10 to 
20 bushels per acre, and barley 15 to 25 bushels. 

Improved land of the Mohave ques sandy loam type is held at 
$50 to $80 an acre; unimproved land under fence sells at $10 to $25 
an acre. 

This soil is low in content of organic matter and could be materi- 
ally improved by incorporating Laie eons manure or by plowing under 
green-manure crops. Where dry farming is practiced, more thor- 
ough cultivation of the land would be advisable. Maintaining a 
mulch of loose earth over the surface when not in crop would help to 
absorb and retain rainfall for subsequent use. 

Mohave gravelly sandy loam, alluvial phase —The surface soil of the 
Mohave gravelly sandy loam, alluvial phase, consists of 6 to 15 inches 
of brown to light-brown noncalcareous sandy loam overlying the 
typical red calcareous Mohave subsoil. Locally the surface soil is 
light reddish brown, and in places it is slightly calcareous. Gravel, 
a distinctive feature of the surface soil of the typical Mohave gravelly 
sandy loam is almost or entirely wanting in the soil of this phase. 

Areas of the alluvial phase occur in the northwestern and southern 
parts of the area, associated with areas of the typical Mohave gravelly 
sandy loam. It is of small extent and little agricultural importance. 
It occupies the beds of shallow drainage ways or slight depressions 
in which material carried i puepensiad by therun-off waters of desert 
storms is deposited as an alluvial overwash over the materials of the 
Mohave series. The phase has good drainage, and is well adapted 
to irrigation, It is free from accumulations of alkali salts and yields 
about as well as the adjoining soils. The native vegetation is 
practically the same as on the typical Mohave gravelly sandy loam, 
though usually slightly more vigorous, 

This phase is subject to overflow at irregular periods, making neces- 
sary some protection against washing out of crops. The addition of 
organic matter and thorough cultivation would be advisable. It is 
sold only in connection with other soils. 

Mohave gravelly sandy loam, heavy alluvial phase.—The heavy alluvial 
phase of the Mohave gravelly sandy loam is characterized by a brown 
to light-brown friable surface soil of loam texture, consisting of recent- 
alluvial material occurring as an overwash on the typical Mohave ma- 
terials. The depth of the alluvial surface santeral 7 awe from 6 to 
14 inches. The surface soil is usually free from gravel or only slightly 
gravelly, and is generally noncalcareous or only very slightly calcare- 
ous, while lime accumulations are abundant in the subsoil. 

The phase is associated with the typical Mohave gravelly sandy 
loam and occupies slight depressions or shallow desert dramage ways 
which carry the run-off following heavy showers and severe storms. 
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The areas are usually long and narrow, with smooth and gently 
sloping surfaces. The phase is free of alkali salts, is well adapted 
to irrigation in connection with the associated soils, and produces 
about thesame yields. Thenative vegetation consists of mesquite and 
cat’s-claw of somewhat more vigorous growth than that found on the 
typical Mohave gravelly sandy loam. Since the phase is subject to 
occasional overflow, protection should be provided to prevent the 
washing out of crops. 

The table below gives the results of mechanical analyses of samples 
of the surface soil and the three sections of the subsoil of the typical 
Mohave gravelly sandy loam: 


Mechanical analyses of Mohave gravelly sandy loam. 


Number. Description. Fine | Coarse |Medium| Fine ven ane Silt. 


gravel. | sand. sand. sand. Clay. 


. Per cent.\Per cent. Per cent. Per cent.|Per cent.\Per cent. Per cent. 
510507 | Surface soil, 0 to 8 inches.. 41 9.9 5.8 30.7 24.0 21.8 3.9 
510508 | U: per subsoil, 8 to 24 
510509 


510510 


3.4 15.9 7A 23. 8. 14.1 15.2 20.4 
6.6 19.4 8.7 30.0 15.8 11.4 8.0 
3.4 14.2 6.2 22.4 16.4 18.5 18.7 


MOHAVE SAND. 


The surface soil of the Mohave sand consists of 10 to 18 inches of 
reddish-brown to red sand, devoid of lime carbonate, and low in 
organic matter. The subsoil is a reddish-brown or red slightly com- 
pact loamy sand, which is slightly calcareous. The type contains 
coarse and medium sand, but is composed largely of the finer grades. 
The particles are generally rounded and well worn and consist largely 
of granitic material, though some sandstone or basaltic material is also 

resent. 

‘i The type is derived from old valley-filling deposits which have 
been blown about and modified by winds. The material is relatively 
stable at present, supports a desert vegetation, and appears to have 
been sufficiently modified by weathering in places to develop a notice- 
able compaction or accumulation of clay particles in thesubsoil. The 
subsoil, however, is much more pervious and much lower in lime than 
the typical Mohave material. It represents a wind-modified inclu- 
sion, which, if of greater extent, might have been classified in a 
distinct series of wind-laid soils. 

The Mohave sand occupies numerous small areas in the vicinity of 
Bowie, the largest area being about 3 miles north of that point. One 
area lies on the west side of San Simon Creek, about 3 miles north 
of the San Simon Cienega. The topography is rolling or ridgelike, 
the smaller areas consisting generally of single mounds with smooth, 
sloping sides. 

The type is very droughty and supports a desert vegetation includ- 
ing yucca or sotol and some rabbit brush. None of the type is under 
palieaton, and it is sold only in connection with other soils. 
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As typically developed the surface soil of the Cavot gravelly sandy 
loam consists of 8 to 14 inches of light-brown to reddish or somewhat 
purplish-brown friable gravelly sandy loam, which is low in organic 
matter and rather compact. en wet the soil is distinctly reddish 
brown, The upper subsoil is reddish brown or purplish been to 
red, compact and contains varying quantities of gravel and cobble- 
stones mixed with the finer materials. It is somewhat heavier in 
texture than the surface soil. Below 36 to 48 inches the subsoil is 
very gravelly and contains numerous cobblestones, with only small 
quantities of red or grayish-red material of heavy sandy loam or finer 
texture. Typically the surface soil is noncalcareous or only slightly 
calcareous, but the subsoil contains large quantities of lime carbonate 
and in places the lower section is slightly cemented with this salt, 
though not hard enough to interfere with the penetration of roots. 

As mapped in this survey the type includes rather extensive 
developments which differ somewhat from the typical in color, lime 
content, and profile. In the most important of these variations the 
surface soil is calcareous and both surface and subsoil materials while 
brown are grayer in color than the normal soil. In some places in 
this variation the subsoil is nearly free of gravel. As mapped this 
type also includes small areas of red or reddish-brown soil similar in 
the surface soil to the Mohave types, but with the open porous subsoil 
of the Cavot series. In more detailed mapping these should probably 
be recognized as representing a distinct series. A few small areas in 
which the surface soil is heavier in texture than is typical are also 
included. Cobblestones are scattered over the surface of the type; 
and areas in which these are present in sufficient quantities to inter- 
fere with cultivation have been indicated on the map by stone 
symbols. 

The Cavot gravelly sandy loam is the most extensive type in the 
San Simon area. It occupies alluvial-fan slopes in all parts of the 
area. The largest developments are east, northeast, southeast, and 
south of San Simon. Small areas lie north of San Simon and in the 
vicinity of Bowie. A large body of the type occurs at the mouth of 
Cave Creek, in the southern part of the area. The included land of 
heavy texture is represented by two small areas about 14 miles south 
and. slightly west of the Cochran ranch and about 6 miles southeast 
of Bowie. 

The topography varies from smooth and gently sloping on the 
lower slopes of the fans to slightly rolling and dissected on the slopes 
adjacent to the mountains. The greater part of the type, however, 
could be put under irrigation without much difficulty, and with the 
addition of organic matter should be fairly well adapted to irrigation. 
Some of the more friable, porous-structured areas would be droughty 
and would require a great deal of water to mature a crop success- 
fully. Surface and internal drainage are well developed throughout 
the type, and upon some of the more gravelly areas the slope is 
moderately steep and drainage is excessive. 

The material composing the Cavot gravelly sandy loam is compara- 
tively old, as is shown by the presence of the compact and slightly 
cemented subsoil, which has been formed through the leaching of lime 
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from the upper soil layers and its concentration in the lower part of 
the soil profile. 

Less than 1 per cent of the type is under cultivation. The native 
vegetation consists largely of creosote bush, but includes several vari- 
eties of cacti, rabbit brush, and grasses, and, bordering the drainage 
ways, some mesquite and cat’s-claw. Where cultivated, good yields 
of potatoes, corn, and alfalfa are obtained. Sweet potatoes yield 200 
to 300 bushels, potatoes yield 100 toe 200 bushels, and milo 60 to 
70 bushels of grain per acre. Alfalfa is cut on an average of five 
times a year and yields about 1 ton per cutting. Some Sudan grass 
also has been grown on the type with good yields. Some ofthe more 
droughty areas, however, are of little agricultural importance. 

Improved land is valued at $40 to $85 an acre, and unimproved 
land under fence is held at $10 to $20 an acre, depending on location. 

Where air drainage is good, thus eliminating as far as possible the 
likelihood of frost, the Cavot gravelly sandy loam should prove well 
adapted to the production of such fruits as apples, peaches, cherries, 
and apricots. Small fruits, vegetables, watermelons, and muskmel- 
ons should also do well on this type. Under irrigation, however, one 
of the first steps taken in the culation of this soil should be the 
addition of organic matter, by applying barnyard manure or by turn- 
ing under rye or oats as green manure. On the steeper slopes some 
care should be taken in laying out an irrigated tract to prevent wash- 
ing of the soil. In all cases protection should be provided against 
damage to crops from run-off following storms. 

The following table gives the results of mechanical analyses of 
samples of soil and upper and lower subsoil of the Cavot gravelly 
sandy loam: 


Mechanical analyses of Cavot gravelly sandy loam. 


Fine | Coarse | Medium Fine Very ne Silt 


eravel.| sand. | sand. | sand. | sand. Clay. 


Description. 


Per cent.|Per cent.| Per cent.|Per cent. Per cent.| Per cent .|Per cent, 

Soil, 0 to 8 inches...-...... . 6.7 31.9 16.8 16.4 11.6 

Upper subsoil,8 to 36 inches) 3.0 9.4 5.2 22.8 20.2 25.3 14.0 

Lower subsoil,36 to72inches, 5.0 10,6 44 17.2 14.8 25,1 | 22.9 
| 


510525 
510526 
510527 


CAVOT LOAM, ALLUVIAL PHASE, 


The typical Cavot loam is represented in this survey only by an 
alluvial phase. This consists of a surface soil, 8 to 24 inches deep, of 
a recent-alluvial overwash of light grayish brown or light-brown cal- 
carcous very fine sandy loam, lying upon a subsoil of calcareous, 
light grayish brown, compact silt loam or clay loam. In color 
and texture the soil is quite uniform throughout its occurrence, though 
somewhat variable in depth. 

The phase occupies comparatively level areas on the lower slopes 
of the Cave Creek fan and long, narrow areas of imperfect surface 
drainage which traverse the fan. Small areas also occur adjacent to 
San Simon Creek. The surface is generally smooth, except for oc- 
casional gullies, and drainage is sufficient to prevent the accumulation 
of alkali. The entire area of the phase should prove well adapted 
to irrigation. 


99324°—24-—_4 
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Though none of the phase is under cultivation, it is relatively 
important. The vegetation consists almost entirely of a luxuriant 
rowth of native grasses, and the areas are known locally as “ha 
flats.” They are largely under fence and are used for grazing, stoc 
being driven there when the pasturage on the outside range suffers 
from drought. Over part of the phase grass is cut for hay, stacked 
in the field, and fed when fedad. Yields vary from one-half to 1 
ton peracre. On account of its present agricultural value, the phase 
is hata at a slightly higher price ‘han other unimproved land. Under 
good management this soil can be maintained in its present state of 
productiveness indefinitely. 


CAVE GRAVELLY FINE SANDY LOAM, 


The surface soil of the Cave gravelly fine sandy loam consists of 
10 to 14 inches of brown to reddish-brown, or purplish-brown, calea- 
reousgravelly finesandy loam. Thesubsoil is a grayish-brown or gray, 
calcareous gravelly sandy loam, which at depths of 18 to 40 inches is 
underlain by a dense, lime-cemented, gravelly hardpan or “caliche.” 
The hardpan in places extends to a depth of 6 feet or more, but may be 
underlain by a compact or partly cemented gray, stony, gravelly 
sand or sandy loam within the 6-foot profile. Some included areas, 
in which the hardpan formation, directly underlies the soil at depths 
of 10 to 14 inches, have a slightly grayish brown or light reddish 
brown surface soil. 

The largest area of the Cave gravelly fine sandy loam borders the 
hills of limestone formation in the vicinity of Cave Creek. Another 
large area lies on the east side of the valley just north of the San 
Simon Cienega. Less important areas occur at the base of the foothills 
northeast of San Simon and about 10 miles south of San Simon. The 
surface is generally smooth and undulating, except for occasional 
drainage ways, which are several feet in depth near the mountains. 
A moderately steep slope insures good surface drainage and a, complete 
freedom from accumulations of alkali salts. 

The native vegetation includes only the more hardy desert plants, 
because the dense “‘caliche”’ restricts root penetration, and moisture 
can be drawn solely from the surface soil. The nearness of the hard- 
pan formation to the surface and the presence of large quantities of 
gravel and stone throughout the soil profile make the type difficult 
to handle and of little or no economic value. The area in the north- 
eastern part of the survey contains excessive quantities of stone in 
the surface soil. 

Cave gravelly fine sandy loam, heavy phase.—The heavy phase of 
the Cave gravelly fine sandy loam consists of 10 to 14 inches of brown 
to reddish-brown, calcareous very fine sandy loam, overlying a subsoil 
of grayish-brown, calcareous gravelly sandy loam. A gray, cemented, 
gravelly hardpan is encountered at 20 to 45 inches. This continues 
to variable depths and is underlain by gray or grayish-brown, com- 
pact sandy loam or gravelly sandy loam. The hardpan, which is not 
so well developed in this phase as in the typical Cave gravelly fine 
sandy loam, varies in thickness from 10 to 36 inches, and consists of 
firmly cemented layers of gravel and sand. 
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This phase occupies one area about 6 miles northeast of Portal 
School. It has a smooth and gently sloping surface which affords 
good surface drainage and is favorable for irrigation, but owing to the 
shallow nature of the soil and the imperviousness of the subsoil, the 
type has little present or Pee value. The native vegetation 
consists almost entirely of creosote bush and scattering clumps of 
grass. This land has a rather low value for grazing, for which it is 
chiefly adapted. 

The results of mechanical analyses of samples of the soil and sub- 
soil of the typical Cave gravelly fine sandy loam are given in the fol- 
lowing table: 


Mechanical analyses of Cave gravelly fine sandy loam. 


Fine | Coarse |Medium; Fine /Veryfine 


Number gravel. | sand. | sand. | sand. | sand. 


Description. Silt. Clay. 


[Per cent.) Per cent. Per cent. Per cent.) Per cent.) Per cent.|Per cent. 
2.4 5.8 4.2 30. 4 3.3 18.9 5.6 


510515 . 
16.7 8.0: 


510516 


Subsail, 10 to 72 inches... 10.7] 22.9 8.0] 20.5! 13.2 


COCHISE GRAVELLY SANDY LOAM. 


The surface soil of the Cochise gravelly sandy loam consists of 12 
to 18 inches of brown to light-brown, friable, gravelly sandy loam, 
which appears reddish brown when wet. It is low in organic matter, 
and without lime accumulations or only slightly calcareous to a depth 
of 14 inches or more. The subsoil is variable in texture, ranging 
from gravelly sandy loam to dull-brown silt loam; it is slightly com- 
pact and mildly calcareous. The type generally shows some stratifi- 
cation, and in places it has a recent overwash of material similar in 
color to the underlying older material. The surface soil is of rather 
light texture and as mapped the type may include some areas of sand. 
The gravelly material in the type 1s mostly of basic igneous rock, with 
some of quarta-bearing granite and sedimentary and metamorphic 
rocks. The gravel fragments range from the size of a pea to an inch 
or two in diameter. Angular, subangular, and rounded cobblestones 
are scattered over the type in the vicinity of drainage ways. 

The type is rather extensive. Some of the largest areas lie south 
and southwest of Bowie and west and southwest of San Simon. One 
large area east of San Simon Creek parallels the creek for a distance 
of over 8 miles. Several areas lie about 8 miles north of Portal 
School. 

Drainage is good to excessive, some of the higher lying areas 
having comparatively steep slopes. The surface is gullied somewhat 
by shallow drainage ways, but most of it could be easily leveled for 
irrigation. The type is capable of absorbing large quantities of 
water, but it is not retentive and plants growing on it quickly show 
the effects of drought. Some of the areas with more porous textured 
subsoil would require large quantities of water under irrigation, and. 
probably would not make as economical use of it as the heavier tex- 
tured types, from which evaporation and percolation would not be so 
great. 
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The type is used largely for pasture. The vegetation consists of 
mesquite, cat’s-claw, rabbit brush, and ascant growth of grasses. A 
few farms are located on the type and are devoted principally to the 
growing of alfalfa, potatoes, a sweet potatoes. diene Sudan grass 
Is grown and gives good yields of hay. Alfalfa yields 3 to 4 tons per 
acre per season. Sweet potatoes yield exceptionally well, producing 
150 to 300 bushels per acre; occasionally even higher yields are re- 
ported. Potatoes produce from 100 to 200 bushels per acre. 

Improved land sells for $45 to $85 an acre, and unimproved at $10 
to $20 an acre. 

The chief need of the Cochise graveliy sandy loam is the addition 
of organic matter to aid in the retention of moisture. Growing more 
alfalfa and turning under green-manure crops, such as alfalfa, rye, 
and oats, would increase the moisture-holding capacity. Frequent 
cultivation of intertilled crops, to maintain a mulch, would be 
advisable. 

The results of mechanical analyses of samples of the surface soil 
and subsoil of the lighter textured inclusions of the Cochise gravelly 
sandy loam are given in the following table: 


Mechanical analyses of Cochise gravelly sandy loam. 


i i 7 
Number Description. Fine Coarse |Medium! Fine | 


Very fine 2 
gravel.| sand. | sand. | sand. | sand. Silt. | Clay. 
Per ih Per cent.| Per cent.| Per cent.! Per cent.| Per cent.| Per cent. 
510513 | Soil, 0 to 18 inches__._..._- 3.1 | 17.3 11.3 39. 6 16.1 6.4) 7.1 
510514 | Subsoil, 18 to 72 inches... ._- 9 | 3.9 2.9 14.8 25,4 46.4 | 5.9 


COCHISE FINE SANDY LOAM, 


The surface soil of the Cochise fine sandy loam is typically brown 
to light brown in color, appearing slightly reddish brown when wet. 
It is rather heavy in texture, approaching a loam; is free of lime- 
carbonate accumulations, generally low in organic matter, and has 
a tendency to become compact when dry. At depths ranging from 
10 to 15 inches the surface soil passes into a subsoil of moderately 
compact, brown or dull-brown, calcareous silty loam or clay loam. 
This is generally uniform in texture to a depth of 6 feet or more, 
though in places it contains layers of coarser or finer materials, which 
vary in thickness from 6 to 12 inches, but are not continuous over 
large areas. 

As mapped in this survey, the type includes some variations. In 
places the surface soil is reddish brown in color. In other places 
small gravel and grit occur in the surface soil and subsoil. Locally 
the surface of the type is covered with a thin wash of recent alluvial 
material of the same color and character as the type. 

The type is most prominently developed on the i slopes of the 
alluvial fans in the vicinity of Bowie. Other areas occupy the lower 
slopes of the Cave Creek fan and border the shallow drainage chan- 
nels throughout the alluvial fans of the area. The surface is smooth, 
except for shallow depressions or gullies, and the slope is sufficient to 
be favorable for irrigation and dramage. The type is almost entirely 
free of injurious accumulations of alkali salts. 
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At the present time the Cochise fine sandy loam is unimportant, 
but under irrigation it should have a relatively high agricultural 
value. It is friable, easily handled, and retentive of moisture. As 
with other alluvial-fan soils, protection against the washing out of 
crops would have to be provided. 

The type is not under cultivation, but is used largely as grazin: 
land. Grass was once well distributed, but has been largely destroye 
by overgrazing, and its place has been taken by mesquite, cat’s-claw, 
and rabbit brush. The land is held at $15 to $25 an acre, depending 
on location. 

In the table below are given the results of mechanical analyses of 
samples of the soil and subsoil of the Cochise fine sandy loam: 


Mechanical analyses of Cochise fine sandy loam. 
Y 


| 


Fine | Coarse |Medium; Fine 


Very fine 7 
gravel. ; sand. sand. sand. Silt. 


Number. Description. sand. 


Clay. 


Per cent.|Per cent.|Per cent.|Per cent.| Per cent.|Per cent.| Per cent. 
510511 | Soil,Oto 10inches.......... 0.8 3.7 3.1 20.9 28.3 35.7 8.0 
510512 | Subsoil, 10 to 72 inches..... i) 2.8 2.4 16.7 20.6 42.8 14.2 


COCHISE SILT LOAM. 


The surface soil of the Cochise silt loam consists of 8 to 12 inches 
of dull-brown or grayish-brown silt loam, slightly gritty and of rather 
heavy texture, which becomes rather plastic when wet. The subsoil 
is a light grayish brown to dull-brown compact clay loam or silty 
clay loam, which in places is slightly stratified with seams of silt 
loam or sandy loam of the same color. The surface soil contains no 
lime carbonate, or is only slightly calcareous, to a depth of 8 or 10 
inches, but the subsoil is highly calcareous and is slightly more com- 
pact than in the other types in the series. In local areas near streams 
the surface material has been reworked to some extent by flood waters 
and small quantities of recent alluvial material have been deposited 
asanoverwash. Such areas are small and variable in texture, generally 
being much more friable than the typical silt loam. Small gravel or 
coarse sand occurs in the surface soil and subsoil in places on the 
higher slopes of the alluvial fans. 

The type is of small extent. The largest area is about 7 miles 
northeast of Portal School and occupies the lower slopes of the Cave 
Creekfan. Smaller areas lie along drainage channels south and south- 
east of Bowie. Except for occasional shallow gullies, the surface of 
the type is smooth. The slope is favorable for irrigation and suffi- 
cient to give good surface and internal dramage. The type is free 
from injurious accumulations of alkali salts, 

Mesquite, cat’s-claw, and the high top saccaton grass constitute the 
principal types of native vegetation and afford good grazing for stock. 
(Pl. XVI, fiz. 1.) None of the type is under cultivation, but with 
future development and irrigation it should prove valuable in the pro- 
duction of atl cape adapted to this region. 

A few houses are located on the type, and roads are more numerous 
than. on some of the other soils in the area. Unimproved land of this 
type under fence is held at $10 to $25 an acre. 
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The results of mechanical analyses of ee of the soil and sub- 
soil of the Cochise silt loam are given in the following table: 


Mechanical analyses of Cochise silt loam. 


ae Fine | Coarse |Medium| Fine |Very fine ’ 
Number. Description. gravel. | sand. sand. sand. sand. Silt. Clay. 
Per cent.|Per cent.) Per cent.) Per cent.| Per ceni.| Per cent.|Per cent. 
510554 | Soil,@ to 12inches ......... 3.0 3.4 1.6 5.7 13.8 53.9 18.7 
510555 | Subsoil, 12 to 72 inches..... 2.7 4,4 1.9 6.7 17.0 47,2 20.1 


DOS CABEZAS SANDY LOAM, 


The surface soil of the Dos Cabezas sandy loam consists of 8 to 12 
inches of light-brown to grayish-brown calcareous sandy loam carry- 
ing a relatively large proportion of fine and very fine sand, some grit, 
and fine gravel. The soil is low in organic matter and is usually com- 
pact or baked when dry. The upper subsoil has about the same color 


as the soil, but is heavier in texture and more compact. The lower 
subsoil is a compact, grayish-brown, calcareous silty clay loam or 
silty clay, Senerally mottled with gray lime concretions or nodules. 
In a few areas the surface soil is darker brown or pinkish brown and 
throughout the type there are areas with a light-yellowish tint. Small 
fragments of ‘‘clay caliche,” subsoil material cemented with lime, 
are encountered on the surface in places. 

The largest area of the type lies south of the Southern Pacifie Rail- 
road about midway between Bowie and San Simon. Other areas are 
found south, southeast, and northwest of San Simon, and about 4 miles 
northeast of Bowie. Along the lower slopes of alluvial fans on which 
it occurs the surface is smooth and gently sloping; the higher lying 
areas are slightly dissected by shallow drainage ways. Most of the 
type would require little leveling to prepare it for irrigation, and with 
the addition of organic matter it should prove retentive of moisture 
and easy tohandle. Drainage is well developed throughout the type. 

A small proportion of the Dos Cabezas sandy loam is under aul 
vation. The native vegetation consists principally of creosote bush. 
The type is droughty, and water for irrigation is available only by 
pumping from wells or by diverting and storing the run-off from rains. 
Under irrigation the type should prove highly productive of such crops 
as potatoes, alfalfa, watermelons, vegetables, and small fruits. Unim- 
proved land is held at $10 to $20 an acre, depending on location. 

The table below gives the results of mechanical analyses of samples 
a the soil, upper subsoil, and lower subsoil of the Dos Cabezas sandy 

oam: 


Mechanical analyses of Dos Cabezas sandy loam. 


‘ eae | 
Number. Description. Fine | Coarse |Medium| Fine |Veryfing, Silt. 


gravel. | sand. | sand. | sand. sand. Clay. 


510504 | Soil, 0 to 8 inches.......... 


Per cent.| Per cent. Per cent.| Per cent.| Per cent.| Per cent.| Per cent. 
5 16.1 ZA 24.7 16.9 25.0 6.9 


510505 | Uppersubsoil,8to36inches.| 16} 45 19 6.8| i121] 47.2] 26.0 
510506 | Lower subsoil, 36 to 72 
MMCHES 0.0... teceeee scenes 3) 22) Lo} 38} 67] sto] sno 


a 
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DOS CABEZAS LOAM, 


The surface soil of the Dos Cabezas loam consists of 10.to 14 inches 
of light yellowish brown to light grayish brown (light reddish brown 
when wet) calcareous loam, which contains a relatively large propor- 
tion of silt and very finesand. A pinkish tinge generally showsin the 
soil when dry. The subsoil is a grayish-brown, compact, highly cal- 
careous clay loam or silty clay loam, which contains a few small 
lime-carbonate nodules, but is generally uniform in color and texture 
to a depth of 6 feet or more. In a few areas near drainage ways the 
surface soil contains small quantities of gravel and grit. The type 
is friable, easily cultivated and maintained in good tilth, and reten- 
tive of moisture. 

The Dos Cabezas loam is important both from the standpoint of 
extent and use, some of the best developed farms in the area surveyed 
being situated on the type. Several large areas of it lie south and 
southeast of San Simon and northeast of Bowie. The surface is gen- 
erally smooth or in places slightly hummocky, owing to modification 
of the surface material by wind or by surface waters. A gentle slope 
affords good surface drainage and makes the type well adapted to 
irrigation. The soil takes water readily, absorbing most of the rain 
that falls on the surface. Some lower lying areas of the type ad- 
joming San Simon Creek are not so well drained and are affected with 
small concentrations of alkali salts. 

A heavy growth of creosote bush is found over most of the type, 
and afewsmall areassupport a goodstand of grasses. (Pl. XVIL fig.2.) 
Less than 5 per cent of the type is under cultivation. The principal 
crops are alfalfa, wheat, andcorn. Some cotton was grown on the type 
in 1920, but owing to late planting and an early frost little of it ma- 
tured, although the stands were thrifty and promised good yields. 
Alfalfa is adapted to the type and produces well. It is cut five or six 
times a season, and gives a total yield of 4 to 6 tons per acre. Wheat 
yields 20 to 35 bushels and corn 40 to 50 bushels per acre. Kafir is 

rown to about the same extent as corn, and yields from 60 to 70 

ushels of grain. Potatoes and sweet potatoes are grown for home 
use and yield well. The type is adapted to vegetable gardening, and 
home gardens produce abundantly. 

Improved land of this type sells for $50 to $125 an acre, depending 
on location and improvements. Unimproved land may be bought 
at $10 to $25 an acre. 

On the steeper slopes the type has a tendency to wash under irriga- 
tion. This can be largely remedied and the soil structure greatly 
improved by the incorporation of organic matter. Where water is 
available for irrigation more of the type could be used profitably in 
the. production of alfalfa, with a consequent expansion of the dairy 
industry. With later development the type should prove valuable 
in the production of small fruits, potatoes, and vegetables. 

Dos Cabezas loam, heavy phase.—The surface soil of the heavy 
pe of the Dos Cabezas loam consists of 10 to 15 inches of light- 

rown or light grayish brown calcareous clay loam. When wet this 
is rather plastic and has a brown or light reddish brown color. The 
subsoil is a light grayish brown calcareous clay loam, or silty clay loam, 
which contains some whitish fragments of lime-cemented “‘clay caliche” 
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and is generally somewhat mottled with gray lime accumulations. 
In places the surface soil is light grayish brown or gray. Over the 
entire phase fragments of “‘caliche” or lime-carbonate nodules occur 
more or less on the surface and in the surface soil and subsoil. 

The only body of the phase in the area surveyed lies along San 
Simon Creek, about 74 miles southeast of San Simon. The surface 
is somewhat eroded in places; otherwise it could be put under irri- 
gation at small expense. Surface drainage is good, but subdrainage 
is somewhat restricted, and consequently most of the phase is affected 
by accumulations of alkali salts. 

Part of the Jand has been cleared of native vegetation, consisting 

rincipally of creosote bush and mesquite, and is under cultivation. 
Kafir, wheat and cotton are the principal crops grown, with yields some- 
what less than on the typical Dos Cabezas loam. Vegetables of 
excellent quality are produced on the phase, and muskmelons and 
watermelons yield wail 

This land is adapted to the production of grain, cotton, and alfalfa 
and responds well to good agricultural treatment. Increased yields 
will generally result from the application of barnyard manure or the 
turning under of green-manure oe 

Dos Cabezas loam, silty alluvial phase —The surface soil of the silty 
alluvial phase of the Dos Cabezas loam consists of 8 to 20 inches of 
light grayish brown or light-brown calcareous silt loam. The phase 
consists of a recent deposit of material similar to the typical surface 
soil of the Dos Cabezas loam, over a compact, calcareous, grayish- 
brown silt loam or clay loam subsoil. The soil is of mellow structure, 
though low in organic matter. It is variable in depth, depending 
largely on its location; it is deepest where surface drainage is some- 
what impeded. The soil usually grades rather gradually into the 
more compact and older subsoil material. 

This phase occurs about 3 miles south and southeast of San Simon, 
where it occupies three areas at the base of the steeper alluvial-fan 
slopes. The surface is smooth and gently sloping, and the surface 
drainage is somewhat slow but in no case poor. The soil takes water 
readily and is well adapted to irrigation. A heavy growth of creo- 
sote bush and scattering clumps of grass are found over most of the 

hase. A small area is in cultivation, the principal crops grown 
eing wheat and corn. The yields obtained are similar to those on 
the typical Dos Cabezas loam. 

Land values range from $60 to $90 an acre for improved, and $10 
to $20 an acre for unimproved land. 

Dos Cabezas loam, eroded phase.—The eroded phase differs from the 
typical Dos Cabezas loam only in that to a depth of 24 to 36 inches 
it is badly dissected by numerous drainage ways and washes, leaving 
the surface rough and uneven and characterized by alternate mounds 
and depressions. The surface soil and subsoil are similar in all re- 
spects to the typical Dos Cabezas loam. 

The phase occupies two small areas about 54 miles southeast of 
San Simon. They occur in a rather shallow depression which re- 
ceives much run-off from higher lying areas during periods of storms. 
The slope of the land is somewhat steeper than in the adjoining soils. 
Drainage is good to excessive over the entire phase. 
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The native vegetation consists of creosote bush and various species 
of cacti. None of the phase is under cultivation. With proper level- 
ing it should prove productive, but leveling for irrigation would be 
expensive and involve much labor. 

he table below shows the results of mechanical analyses of samples 
of the soil and subsoil of the Dos Cabezas loam: 


Mechanical analyscs of Dos Cabezas loam. 


Fine | Coarso |Medium; Fine jVeryfine Silt. Clay. 


Number. Description. gravel. | sand. | sand. | sand. | sand. 


Per cent, Per cent.\Per cent. Per cent. Per cent.\ Per cent.|Per cent. 
510536 | Soil, 0 to 10 inches......._. 0.2 L2 7 29.1 45.2 10.8 
510537 | Subsoil, 10 to 72 inches... _ 8 2.9 17.2 63.0 25.5 


IMPERIAL LOAM. 


The surface soil of the Imperial loam, as occurring in this survey, 
consists of 10 to 14 inches of chocolate-brown to light purplish brown, 
slightly calcareous or noncaleareous loam, of relatively heavy texture. 
The subsoil is a pinkish or purplish-brown compact clay loam or 
silty clay loam, high in lime carbonate. In places a grayish-red clay 
loam mottled with gray lime material is reached at depths of 50 to 
60 inches. Small gravel appears here and there as a thin layer on the 
surface or mixed with the surface soil. In some of the flatter, more 
poorly drained areas of this type alkali salts have accumulated to 
some extent, though rarely in quantities large enough to injure crops. 

The type occupies two areas on the east side of ean Simon Creek, 
the larger one paralleling it for a distance of several miles. The sur- 
face is smooth, except for afew deep, narrow erosions. The slope 
is favorable for irrigation and in most places is sufficient to give good 
drainage. The type consists of well-weathered water-laid deposits 
of mixed origin, in which materials derived from volcanic rocks 
appear to predominate. 

The Imperial loam is largely cleared of the native vegetation, con- 
sisting principally of mesquite and cat’s-claw. About one-tenth of 
this soil is in cultivation at the present time, and further develop- 
ment is dependent upon an increased supply of water for irrigation. 
The principal crops grown are milo, wheat, corn, and alfalfa. The 
welds are about those obtained on the Imperial clay. 

Land values range from $60 to $100 an acre for improved land, 
and from $10 to $20 an acre for unimproved. 

The table below gives the results of mechanical analyses of samples 
of the soil and subsoil of the Imperial loam: 


Mechanical analyses of Imperial loam. 


Coarse |Medium) Fine jVeryfine gig, 


Number. Deseription. sand. | sand. | sand. | sand. 


Clay. 


Per cent.| Per cent.) Per cent.|Per cent.| Per cent.| Per cent.\Per cent. 
1.9 3.7 2.7 16.3 25.6 33. 4 16.3 
28,6 28.2 


510545 | Soil, 0 to L0inches.......... 
510546 | Subsoil,10 to 72 inches..... L7 4.8 3.1 17.5 16.1 


608 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1921, 
IMPERIAL CLAY. 


The surface soil of the Imperial clay consists of 8 to 14 inches of 
dull purplish brown to light.purplish brown or chocolate-brown plastie 
clay. ‘he subsoil is a light reddish brown or purplish-brown some- 
what compact clay. The surface soilis generally noncalcareous or 
only very slightly calcareous, while the subsoil has a high lime con- 
tent. In places below depths of 50 to 60 inches the subsoil is a 
grayish-red or light-purplish clay loam or loam carrying soft gray lime 
concretions and more compact than the upper subsoil. Eime gravel 
occurs locally on the surface and through the upper subsoil. Alkali 
salts containing some sodium carbonate or “‘ black alkali”’ are found 
in small quantities in some of the flatter areas of the type. 

Two areas of the Imperial clay are mapped in this survey. They 
occur on the east side of San Simon Creek near the town of San 
Simon, and border the creek bottom for a distance of about 8 miles. 
The surface is smooth, except where narrow cuts 3 or 4 feet deep 
have been caused by run-off tom the higher slopes in time of storm. 
The type is well adapted to irrigation, the slope being sufficient in 
all cases to insure good drainage. 

The Imperial clay is an old valley-filling soil derived from deposits 
of mixed origin, in which material trom voleanic rocks predominates. 
The material is well weathered and the subsoil is compact and highly 
calcareous. 

Although small in extent, the type is at present one of the most 
important agriculturally in the area, as artesian water can be obtained. 
over the greater part of it. Itis mostly cleared of native vegetation, 
but mesquite, cat’s-claw, and rabbit brush are found in a few local- 
ities. The principal crops are alfalfa, milo, wheat, and corn. Some 
cotton was grown for the first time on this type last season (1920) 
and yielded from one-half to three-fourths bale per acre. Alfalfa is 
cut five or six times a year, depending on the season, and yields of 
4to5 tons per acre are obtained. Milo yields 60 to 75 bushels of 
grain, corn from 40 to 50 bushels, and wheat 30 to 40 bushels per 
acre. 

In preparing the land for wheat it is plowed late in September or 
in October and then worked down by harrowing or rolling until a 
good seed bed is produced. It is then irrigated, and as soon as the 
soil is dry enough to work the grain is sown either by drilling or by 
broadcasting and harrowing. The fall rains are usually sufficient to 
carry the crop through the winter; if not, it is irrigated as occasion 
demands. Generally the field is pastured by young beef or dairy cattle 
during the winter months. The crop is either cut green for stock 
feed or harvested for grain. 

Several farms on this type are devoted largely to hog production; 
the fields are divided into small tracts and sown to alfalfa, on which 
the hogs are allowed to pasture. Milo and corn are grown and used 
as a supplementary feed in fattening stock for market. Poultry and 
some dairy cattle are kept on nearly every ranch. Vegetables of 
good quality are produced largely for one use. 

Well-improved farms situated on the Imperial clay are held at $75 
to $125 an acre, while unimproved land sells for $20 to $30 an acre. 
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The addition of organic matter would make the soil easier to culti- 
vate and increase its water-holding capacity. This can be supplied 
either by applying barnyard manure where available or by turning 
under a green-manure crop such as rye or oats. Extension of the 
dairy industry and the growing of more alfalfa, with the production of 
hogs and poultry as a side line, could well be recommended for this 
type. The wasteful practice of allowing the continuous flow of arte- 
sian wells should be stopped by more rigid enforcement of the law 
dealing with this matter. 

The table below gives the results of mechanical analyses of samples 
of the soil, subsurface, and subsoil of the Imperial clay: 


Mechanical analyses of Imperial clay. 


Fine | Coarse ;|Mediumj Fine [Very fine 


Number. Deseription. gravel. | sand. | sand. | sand. | sand. Silt. Clay. 


Neeeataresl| 
Per cent.! Per cent.) Per cent.) Per cent.| Per cent.|Per cent.| Per cent. 
1.3 3.6 2.8 37.7 


: 7 | 144] 25.8 
510548 | Upper subsoil, 10 to 56 
catancateseneusrcss 4 34 2.3 991 387{ 7] 50.9 


inches 00.2 eee ee eee 15) 9.8 7.5 34.6 | a3| 123) 22.2 


KARRO FINE SANDY LOAM. 


The surface soil of the Karro fine sandy loam is a light grayish 
brown to light brownish gray calcareous fine sandy loam 10 to 18 
inches deep. The subsoil is represented by two sections. The upper 
one, which extends to a maximum depth of 36 inches, consists of 
moderately compact light grayish brown or light-gray sandy loam or 
fine sandy loam, generally containing some gray nodules of lime, which 
give it a mottled appearance. The lower section consists of light- 
gray clay loam or clay of compact structure and containing much lime 
carbonate. This layer carries lime nodules and extends to a depth 
of 6 feet or more. The surface of the type is covered more or less 
with fragments of ‘‘caliche” and fine gravel, though in no case are 
they found in sufficient quantity to interfere with cultivation. 

The type occupies comparatively flat land north of the Southern 
Pacific Railroad. Two areas lie east of San Simon Creek; the rest of 
the type is in an almost continuous body along the northern bound- 
ary of the area north of Olga and Karro, The surface is generally 
smooth and gently sloping, except in those areas bordering San Simon 
Creek, where the topography is slightly rolling. Over most of the 
type the surface drainage is good and the subdrainage moderately 
good. In part of the area lying about a mile north of Karro the con- 
ditions are not as satisfactory and.as a result to some extent alkali 
salts have accumulated. 

The type has little importance agriculturally, being used only as 
grazing land. Rabbit brush, mesquite, and a scattering growth of 
native grasses constitute the vegetation. The soil could be improved 
by incorporation of organic matter. The Karro fine sandy loam is 
held at $8 to $18 an acre. 

Karro fine sandy loam, alluvial phase.—The alluvial phase differs 
from the typical Kairo fine sandy loam in having a layer of recent 
wash, 10 to 20 inches thick, overlying the light-gray, compact, highly 
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calcareous subsoil of the Karro series. The color of the dry surface 
material varies from brown to light grayish brown; when wet it 
becomes dark brown. Small gravel and “‘caliche” fragments are 
scattered over the surface, giving the soil in places a slightly gravelly 
texture. 

The phase occupies several small flat and rather poorly drained 
areas north and northeast of Olga. After heavy rains this land is 
generally covered with drainage water from the slopes. This moves 
away slowly and deposits part of its load of suspended material. 

A good growth of grass is found over part of the phase, making it 
valuable as grazing jand. Otherwise it has no agricultural impor- 
tance. If it were put under irrigation there would probably be 
trouble from alkali. It is sold only in connection with other soils. 

Karro fi sandy loam, heavy phase.—The surface soil of the Karro 
fine sandy loam, heavy phase, consists of 8 to 14 inches of a light 
brownish gray or pinkish-gray, calcareous, friable, fine sandy loam. 
It has a reddish-brown tint when wet. The upper subsoil consists of 
a calcareous, light pinkish brown clay loam or clay, mottled with 
gray. The lower subsoil is a light-gray or nearly white clay loam or 
clay containing numerous nodules and fragments of “caliche.” 
Although cementation of the deeper subsoil = lime has not pro- 
gressed to the point where a true hardpan has been formed over 
extensive areas, in a few areas, varying in size from less thun an acre 
to 2 or 3 acres, there is a softly cemented hardpan composed largely 
of lime and clay. (Pl. XVIII, fig. 1.) The surface generally carries 
numerous nodules of ‘“caliche” and some small gravel, but not in 
sufficient quantities to interfere with cultivation or greatly to modify 
the soil structure. 

The phase is extensive and. normally occurs at the upper edge 
of the comparatively flat plain in the trough of the valley adjacent 
to the base of the alluvial-fan slopes. me of the largest areas 
extends in a continuous body of irregular outline and varying width 
from near Holt to San Simon Creek, a distance of about 12 miles. 
Smaller areas lie north, east, and south of San Simon, where they 
occupy narrow ridges bordering the creek. The land is generaily 
smooth and could very easily be put under irrigation were water 
available, though some of the areas bordering the creek are somewhat 
gullied and aid require some leveling. (Pl. XVITI,fig.2.) Asarule, 
the slope is sufficient for good surface drainage under irrigation, 
though subdrainage would generally be deficient. The greater part 
of the phase is free from injurious quantities of alkali. 

Part of the phase supports a scant growth of mesquite or creosote 
bush, though most of it has only a scattering growth of rabbit brush. 
About 40 acres of the phase is under cultivation, the principal crops 
being corn and wheat. The vegetables grown for home use are of 
excellent quality. Grapes also appear to be adapted to the phase, 
several plantings for home use a good yields. 

Improved land of the Karro fine sandy loam, heavy phase, is held 
at $60 to $80 an acre, and unimproved land can be had for $8 to 
$20 an acre. 

The soil is easily worked and retentive of moisture, but could be 
ie improved by the addition of organic matter, in which it is 

eficient. Though not as desirable as some of the other soils of the 
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S. 10989 


Fig. 1.—DRAINAGE CUT IN SOILS OF THE KARRO SERIES, SHOWING WHITE 
LIME-CARBONATE HARDPAN OR CALICHE 


S. 10987 


Fic. 2—ERODED LAND ALONG DESERT STREAM WAY IN SOILS OF THE 
KARRO SERIES 


The white material is soft caliche or lime-carbonate hardpan 
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area, it should prove productive under irrigation. Care would prob- 
ably have to be exercised in the use of water to prevent water-logging. 

The following table gives the results of mechanical analyses of 
samples of the soil, upper subsoil, and lower subsoil of the typical 
Karro fine sandy loam and of the heavy phase: 


Mechanical analyses of Karro. fine sandy loam. 


oripti Fine | Coarse |Medium| Fine. |Veryfine) 4g, 
Number. Deseription. gravel. | sand. sand. sand. a Silt. Clay. 
Typical soil: Per cent,| Per cent.\ Per cent.) Per cent.|Per cent.\Per cent.|Per cent. 
510501....| Soil, 0 to 18 jnches..... 1.6 8.38 4.6 2.9 12.8 32.3 17.2 
510502... Upper subsoil 18 to 36 3.0 11,7 6.6 26.6 ILS 23.4 17.2 
inches. 
510503....| Lower subsoil, 36 to 72 6 37 3.2 19.2 13.1 28.7 31.6 
inches. 
Heavy phase: : 
510528....]) Soil, 0 to 8 inches....... 6 2.3 2.7 81.0 21.3 30.0 12.5 
510529. ... Upper subsoil, 8 to 40 -0 1.0 1.4 15.0 15.6 31.0 36.5 
inches. 
510530. ...| Lower subsoil, 40 to 72 6 5.2 43 19.9 1L2 29.7 29.0. 
inches. 


KARRO CLAY LOAM. 


The surface soil of the Karro clay loam consists of 10 to. 14 inches 
of calcareous light brownish gray or light-gray clay loam, low in 
organic matter and plastic when wet. When dry, however, the soil 
is loose and friable, owing probably to the flocculating action of the 
lime. The subsoil is a highly calcareous light-gray ce or clay. 
Lime nodules or fragments of ‘‘clay caliche” are not as numerous in 
the subsoil of this type as in the other types of the series, though the 
are present on the surface of most areas in varying quantities. x 
faint yellowish or pinkish tint in the surface soil becomes more pro- 
nounced when wet. 

The type is inextensive and of little importance. The largest area 
is at Karro, and smaller -areas lie north of that place. Small areas 
also occur south, north, and northeast of San Simon. The type 
occupies slight depresssions or areas of restricted drainage. The 
surface is smooth and would require little leveling to prepare it for 
irrigation. Drainage is generally poor, and uearly all of the type is 
affected with accumulations of alkali salts in which sodium carbonate 
(black alkali) appears to be present, 

The Karro clay loam is not valued highly for agriculture, and none 
of itis under cultivation. The native vegetation consists principally 
of rabbit brush and a scant stand of grasses, with some mesquite in 
the lower lying areas. 

Under irrigation, one of the principal needs of this soil would be 
drainage. Addition of organic matter would be of benefit. Areas 
free of alkali should be fairly well adapted to the crops grown in this 
region. 

Karn clay loam, alluvial phase.—The alluvial phase of the Karro 
clay loam consists of 10 to 20 inches of a light-brown or light grayish 
brown calcareous clay loam, overlying a light-gray, highly calcareous 
clay loam or silty clay subsoil, which contains numerous fragments of 
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clay “‘caliche” and soft gray lime nodules. The surface soils consists 
of recent-alluvial material deposited over the typical Karro material. 
It is generally somewhat browner than the typical Karro surface soil, 
but is similar in other characteristics. Hard fragments of “caliche” 
and small gravel form a thin veneer over the surface in. places. 

The largest area of this phase is just north of Olga. This area is 
comparatively flat and receives the drainage from a large area of 
higher lying land. Other areas lie north and northwest of Karro. 
The surface is smooth, except where cut by shallow drainage chan- 
nels. Both surface and internal drainage are somewhat retarded, and 
accumulations of alkali salts are of general occurrence. 

Part of the phase supports a fair stand of native grass and is used 
for grazing; the greater part supports only scattering clumps of cre- 
osote bush and rabbit brush. This land is not used for the produc- 
tion of cultivated crops, though if water were available it could very 
easily be put under irrigation. The presence of alkali salts and the 
highly calcareous condition of the subsoil would probably render it 
less desirable, however, than some of the other soils of the area. 

The following table gives the results of mechanical analyses of sam- 
ples of the soil and subsoil of the typical Karro clay loam: 


Mechanical analyses of Karro clay loam. 


| Fine 


Coarse }Medium| Fine Veryfine Silt 
gravel. | sand. = 


Number. Description. sand. sand. sand. 


clay. 


| 
Per cent. Per cent. Per cent.| Per cent.| Per cent.) Per cent.| Per cent. 
510550 | Soil, 0 to 10 inches........- Poo) Lt 1.6 10.9] 17.0[ 40.9 29.0 
§10551 | Subsoil, 10 to 72 inches ... ‘| 2 | 2.0 2.4 16.2 | 10.0 36,3 33.4 


t } 


GILA FINE SANDY LOAM, 


The surface soil of the Gila fine sandy loam consists of 10 to 14 inches 
of light grayish brown to light pinkish brown or yellowish brown 
calcareous fine sandy loam. The subsoil is fairly uniform, though 
some stratification has taken place. In color it ranges from light 
brown to dull brown and in texture from silt loam to clay loam. 
Small gravel are scattered over the surface, and in places there are some 
cobblestones. The soil is low in organic matter. Water is readily 
absorbed, but the loss through evaporation is large. 

The type is confined entirely to the northeastern part of the survey, 
one area being about a mile east of San Simon, another 44 miles 
east, and the third and largest about 4 miles north. It occupies the 
more level lands at the base of the alluvial fans, where streams 
deposit their sediment, or else it borders the main channels of the 
larger streams. Jt is overflowed annually by streams or receives 
some surface wash from the higher slopes. 

The Gila fine sandy loam is of small extent and of no present agri- 
cultural importance, except for the small amount of pasturage it af- 
fords. A scanty growth of grasses or mesquite constitutes the vege- 
tation. The type is well drained and largely free of injurious quan- 
tities of alkali. Potatoes, vegetables, alfalfa, and cotton should do 
well on it, though on account of its porous. structure crops would 
probably suffer from drought unless liberally watered. This land is 
sold only in connection with associated soils. 
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Gila fine sandy loam, fine-teztured phase—The surface soil of the 
Gila fine sandy loam, fine-textured phase, consists of 8 to 14 inches 
of light-brown to brown very fine sandy loam, high in lime carbonate. 
The texture varies within small areas, though in no case markedly, 
from a very fine sandy loam. The subsoil is composed of highly 
stratified materials differing widely in texture, high in lime, and rang- 
ing in eolor from brown to grayish brown. The soil is low in organic 
matter, though somewhat better supplied than the upland soils, and 
contains a great deal of mica. It absorbs moisture readily, but does 
not retain it as well as the Gila Joam. 

This phase of the Gila fine sandy loam is confined almost entirely 
to the bottoms of San Simon Creck in the vicinity of San Simon. 
One area lies 3 miles southeast of Bowie. All of the phase could be 
placed under cultivation without much labor, and the gentle slope 
and good drainage make it well adapted to irrigation. ‘The phase is 
almost entirely free of injurious accumulations of alkali salts. 

On account of its small extent the phase is relatively unimportant. 
It supports a good stand of native grasses and is used entirely for 
grazing. Under cultivation it should be well adapted to truck 
gardening, as well as to the production of grains and alfalfa. 

The results of mechanical analyses of samples of the soil and sub- 
ca the typical Gila fine sandy loam are shown in the following 
table: 


Mechanical analyses of Gila jine sandy loam. 


Fine 


Coarse |Medium| Fine /Very fine 
gravel. 


sand. sand. sand. sand, 


Number. Description. Silt. Clay. 


Per cent.|Per cent.|Per cent.) Per cent.\Per cent.) Per cent. Per cent, 
510552 | Soil, 0 to 14 inches......... 5.2 8.1 . 22.3 19.3 10.5 
510553 | Subsoil, 14 to 72 inches... ‘| ol 1.0 Pes List 13,1 44.4 29.6 


GILA LOAM, 


The surface soil of the Gila loam consists of 8 to 12 inches of fri- 
able brown to light-brown or light grayish brown loam, in which a 
pinkish tint is frequently perceptible. The subsoil consists of strati- 
fied sediments. The lighter textured strata are usually lighter in 
color than the surface soil, but the heavier ones correspond in color 
to the surface materials. The subsoil material ismoderately compact, 
but has undergone no pronounced alteration or cementation from 
weathering. Both surface and subsoil materials contain much lime, 
which is uniformly distributed.. The surface soil is generally quite 
micaccous and somewhat variable in texture, approaching a silt loam 
in places. The variations, however, cover small areas and could not 
be shown separately on the soil map. 

The type is confined almost entirely to the alluvial bottoms of San 
Simon Creck, with one area on the lower slopes of the Cave Creek fan. 
The surface for the most part is slightly relieved by ridges and gul- 
lies, which generally parallel the course of the streams, though in 
recent time San Simon Creek has cut its channel several feet below 
the level of the surface and the type is becoming quite badly dissected 
in places by lateral drainage ways. Both surface drainage and sub- 
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drainage are now good; before the lowering of the channel of San 
Simon Creek, drainage in the principal areas was somewhat retarded, 
with the result that large parts of the type carry large quantities of 
alkali salts. The land is subject to periodic overflow. Further low- 
ering of the channel of the creek will prevent this. 

Less than 1 per cent of the type is under cultivation; the rest 
supports a good growth of grasses or mesquite. Where cultivated 
the type is highly productive of wheat, oats, and corn, and with future 
development should prove equally well adapted to other crops grown 
in this region. 

Before being placed under irrigation, most of the land would require 
considerable leveling and some protection against washing from sum- 
mer floods. It is held at practically the same value as the soils 
adjoining, 

he ane below gives the results of mechanical analyses of samples 
of the soil, and the upper, middle, and lower subsoil of the Gila loam: 


Mechanical analyses of Gila loam. 


ie 4 7" Very 
Pare Fine | Coarse }Medium; Fine ap . 
Number. Description. gravel. | sand. | sand. | sand. ue Silt. Clay. 
aise ae _| |. i 
7 Per cent. Per cent.|Per cent.| Per cent.| Per cent .\P er cent. | Per cent. 

510538 | Soil, 0 to 10 inches......... 0.1 / 0.6 1.4 18.0 18.8 44,9 16.5 
510539 | Upper subsoil, 10 to 30 

inches ' gl 2 4 8.3 19.5 37.3 34.5 
510540 | Middle subsoil 

inches +5 3.8 4.6 24.9 13.2 27.9 26.2 
510541 | Lower subsoil, 3 

inches 0 6 2.2 31.0 17.8 24,0 24.6 


PIMA FINE SANDY LOAM. 


The surface soil of the Pima fine sandy loam is a dull-brown or gray- 
ish-brown, calcareous fine sandy loam, 10 to 14 inches deep. The an 
soil is of practically thesame color as the surface soil, of loose friable 
structure, and usually of similar or slightly heavier texture. In places, 
however, it is distinctly stratified. On the higher slopes near the 
mouths of the canyons cobblestones are more or less mixed with the 
soil material. A few gravelly areas too small to be shown separately 
on the map are also included. As mapped, the Pima fine sandy loam 
includes areas in which the Pima material occurs as an overwash of 
recent-alluvial material, 4 feet or more deep, over red or reddish- 
brown old valley-filling material. 

Tho type is confined to three small areas. The largest one is 
about 10 miles southeast of San Simon, another lies near the mouth 
of the canyon of Cave Creek, and the third occurs about 54 miles 
northeast of Portal School. The land is generally slightly gullied, 
but could be placed under irrigation at relatively small expense. 
Following heavy storms the type is subject to overflow or wash from 
the adjacent mountains. Surface and internal drainage are well 
established, making the type suited to irrigation. 

About 3 per cent of the type is under cultivation. Good yields of 
alfalfa, corn, wheat, and oats are obtained. A few fruit trees, princi- 
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pally cherries, peaches, and apples, are on the type and produce 
excellent yields in favorable seasons. The native vegetation consists 
principally of mesquite, cat’s-claw, and creosote bush. This type is 
generally considered more valuable than the associated soils. The 
Pima fine sandy loam could be materially improved in structure and 
water-holding capacity by the incorporation of organic matter. The 
type should prove well adapted to the production of truck crops and 
small fruit, as well as grain and forage. 

Pima fine sandy loam, gravelly phase.—The surface soil of the Pima 
fine sandy loam, gravelly phase, consists of 8 to 12 inches of dull- 
brown or grayish-brown, calcareous gravelly fine sandy loam. The 
subsoil is for the most part dull-brown or grayish-brown friable grav- 
elly loam, but lacks uniformity of texture. The gravel is composed 
of many kinds of rock and is generally angular or subangular. Near 
the mouths of canyons waterworn bowlders are numerous throughout 
the soil profile. 

The phase occurs near the mouths of the larger canyons and in 
areas where the streams leaving the mountains spread out over the 
more gentle alluvial-fan slopes. The largest area is at the mouth of 
the canyon of Cave Creek; another of less importance is near the base 
of the Cave Creek fan; a small area lies 9 miles north of Portal 
School; and a fourth about 4 miles northeast of San Simon, 

The topography varies from slightly undulating to smooth and 
gently sloping. Near drainage ways the surface is generally slightly 
gullied, but in most places it can be leveled for irrigation at small 
expense. The drainage is good in all imstances, and the land is 
entirely free of alkali salts. 

The native vegetation, consisting principally of mesquite and cre- 
osote bush, has Bean cleared from about 4 per cent of the phase and 
placed under irrigation. Though the soil is not retentive of mois- 
ture, and on the steeper slopes has a tendency to wash, it is used 
successfully for the production of tree fruits. The plantings are still 
young, but those in bearing are producing fruit of excellent quality 
in abundant quantity. Apples, peaches, and cherries are the prin- 
cipal fruits grown; grapes and small fruits adapted to this section 
probably could be grown with equal success. The soil should prove 
well adapted to vegetable crops. Alfalfa and oats yield well, though 
not as abundantly as on some of the heavier soils. 

The gravelly phase of the Pima fine sandy loam, when in producin 
orchards, is id. at $500 to $700 an acre. Unimproved land is held 
at $15 to $20 an acre. 

This phase is generally well situated as regards air drainage and 
consequent freedom from frost, and is therefore adapted. to fruit pro- 
duction. Fruit is produced only in isolated communities in this region 
and has a ready market at fancy prices. The content of organic 
matter of the soil is low and should be increased, especially in 
orchards. The phase appears to be much better suited to the pro- 
duction of fruits and vegetables than of grain and hay. 

The results of mechanical le of samples of the soil and sub- 
ue the typical Pima fine sandy loam are given in the following 
table: 
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Mechanical analyses of Pima jine sandy loam. 


oar Fine | Coarse Medium] Fine Very fine, F 
Number, Description. gravel. | sand. | sand. sand. | sand. Silt. Clay. 
“ es ———— a} a '. { 
| . Per cent.|Per cent. Per cent.\Per cent.) Per eent.|Per cent.| Per cent. 
510519 | Soil, 0 to 14 inches......... 2.4 6.3 3.9 23. 2 24,3 27.6 12.8 
510520 | Subsoil, 14 to 72 inches .--- 1.9 7.0 4.8 24.6 24.9 23.6 13.2 


SAN PEDRO CLAY LOAM, 


The surface soil of the San Pedro clay loam consists of 6 to 12 
inches of calcareous, light-brown to dark-brown clay loam. The sub- 
soil includes two horizons. The upper section is composed of very 
dark gray or black clay, slightly mottled with gray, the mottling being 
caused by soft lime nodules. The lower subsoil is a very dark gray 
or drab-colored clay, highly mottled in the same way as the upper 
layer. The substratum below 6 feet generally consists of brownish- 
gray Clay loam mottled with rusty-brown iron stains. In places the 
color of the surface soil is distinctly reddish brown. Such areas 
commonly border the higher terraces which lie above overflow. 

The San Pedro clay loam is confined to the San Simon Cienega, 
which lies about 15 miles southeast of San Simon. The area is 
nearly flat and much of it is poorly drained, but the lower or northern 
part, where San Simon Creek has cut a channel about 10 feet deep, is 
well drained. In this section the movement of subsoil waters from 
the bordering alluvial fans to the channel of the creek in places has 
carried away much of the underlying material, forming small caves 
or underground passage ways, some of which have fallen in, forming 
gullies several feet deep. Except for such areas the type could be 
easily placed under irrigation, though artificial drainage would have 
to be supplied in most cases. 

The San Pedro clay loam owes its origin to material which has been 
carried in suspension in run-off from the bordering fans and deposited 
under conditions of very poor drainage. At the present time much 
of the area is below the ground-water level and for most of the year 
is in a submerged or swampy condition. Though most of the type is 
free of injurious accumulations of alkali, a few spots contain rather 
high concentrations. 

‘A luxuriant growth of native grasses covers most of the type, giv- 
ing it a high value as pasture and hay land. It is entirely under fence 
and is used largely for fattening range stock, or, when the outside 
range is good, as hay land. The yield of hay reaches 14 tons per acre 
under favorable conditions. The type is not sold separately, but is 
generally considered more valuable than the associated soils. 

The San Pedro clay loam is well supplied with organic matter. 
Under cultivation it should be adapted to the production of vegetables 
requiring a heavy soil. It could also be used advantageously for 
dairying. One of the chief needs of the type is drainage. 

San Pedro clay loam, light-textured phase.—The surface soil of the 
San Pedro clay loam, light-textured phase, consists of 8 to 12 inches 
of calcareous pinkish-brown or light grayish brown very fine sandy 
loam or silt loam. ‘The subsoil is a black or grayish-black clay, 
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slightly mottled with gray lime accumulations, and containing softly 
cemented lime nodules. Along the margin of the areas bordering 
the higher terraces, the subsoil in places grades into slightly reddish 
brown material at a depth of 60 inches or more. The surface soil is 
somewhat variable in texture and in places approaches a sandy Joam. 
Small gravel is present in a few places, but net in sufficient quan- 
tities to interfere with cultivation. 

This phase is confined to the San Simon Cienega and occurs as nar- 
row marginal areas on both sides of the typical San Pedro clay loam. 
It consists principally of a recent wash from the adjacent terraces. 
The surface is smooth and sufficiently sloping to afford free run-off, 
but the subdrainage is restricted. Small areas of the phase are highly 
impregnated with alkali salts, and support only a growth of alkali- 
tolerant vegetation. 

Where alkali is absent there is a growth of mesquite, creosote bush 
or native grasses. The phase is not cultivated, but is used as grazing 
Jand. It affords somewhat better pasture than the uplands. The 
phase is sold only in connection with other soils. 

The chief need of this soil is drainage, after which the addition of 
organic matter would be beneficial. The phase should prove well 
adapted to the production of vegetables, small fruits, and also grain 
and hay crops. ; 

In the table below are given the results of mechanical analyses of 
samples of the soil, upper subsoil, and Jower subsoil of the typical San 
Pedro clay loam: 


Mechanical analyses of San Pedro clay loam. 


i 


| 
ro Description. Fine | Coarse |Medium, Fine Very fine, Silt. 


gravel. | sand. | sand. | sand. | sand Clay. 
ane Lee we i on 

Per cent.| Per cent.) Per cent.) Per cent.| Per cent. | Per cent. | Per cent, 
510531 | Soil, 0 to 8 inches.......... 0.0 7,8 2.5 7.9 44 
510532 | Upper subsoil, 8 to 14 inches al 3.4 ed. 5.2 4.3 
§10533 | Lower subsoil, 14to 7 inches 9 2.4 1.0 2.7 3.4 


ROUGH STONY LAND. 


Along the margin of the survey are occasional areas, consisting 
mainly of rocky buttes or the lower mountain slopes, that rise abruptl 
from the valley to an elevation of 1,000 feet or more above the ne 
joining fan slopes. Such areas are too rough and stony for cultiva- 
tion and have been mapped as Rough stony land. In places there 
is a thin covering of residual soil material over the rock, but in gen- 
eral this has been removed by wind or rain, leaving the rocks exposed 
to further weathering. The rocks include granite, gneisses, limestone, 
and rocks of voleanic origin. Bowlders and smaller rock fragments 
are common over the surface, especially near the base of the slopes. 

The largest areas of Rough stony land are in the southwestern 
part ofthe survey. Other areas lie northeast and east of San Simon 
and southwest of Bowie. 

The native vegetation, consisting principally of a sparse stunted 
growth of cacti and creosote bush, has little grazing value. Some 
grasses grow on the more gently sloping areas or in pockets where 
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soil has accumulated. A stunted growth of juniper is found in some 
of the ravines or areas protected from the heat of the midday sun. 
This land has no agricultural value aside from the grazing it affords. 


RIVERWASH, 


Riverwash consists mainly of deposits of gravel, cobblestones, and 
smal| quantities of finer soil materials. It supports no vegetation 
and is frequently overflowed. 

Riverwash is confined entirely to the channels of the larger streams 
which have their course down the slopes of the alluvial fans. 

As these streams frequently overflow their banks and deposit sed- 
iments they gradually build up their channels until they occupy 
ridges. This process may continue until during an unusually heavy 
run-off the stream breaks its banks, seeks a lower level, and estab- 
lishes a new channel, leaving the old channel to fill gradually with 
sediments. Riverwash, which is inextensive, has no agricultural 
value, 

ALKALI. 


The San Simon area is situated in a region where, owing to low 
rainfall and slight leaching of the material composing the earth’s 
crust, the soluble products of mineral decomposition are commonly 
concentrated in areas of poor drainage. When present in excessive 
quantities, these soluble compounds are injurious to plant growth. 
Many of the materials composing them are quite essential or are 
stimulating to plant growth, if present in small quantities. These 
compounds are known as “alkali,” but few are chemically of alkaline 
reaction. 

As the result of weathering or decomposition of the different rocks 
composing the mountains and of the transported alluvial material 
carried from them, these soluble chemical compounds have in the 
course of time been formed and carried from the steep, comparatively 
well leached alluvial fan slopes to the flatter, more poorly drained 
areas in the axis of the valley. The alkali salts, as found in the San 
Simon area, are therefore largely transported and do not have their 
origin in any particular area or soil formation of unusual concentration. 
The problem under irrigation will, therefore, consist largely in the 
removal of the existing salt concentrations, without regard to their 
original source. 

In many previous soul surveys the areas of different grades or 
degrees of concentration of alkali have been outlined on the map, 
the degrees of concentration being indicated by appropriate symbols. 
This system being based in part upon evidences indicated by appar- 
ent condition or reaction of field crops, is successful in regions where 
the soils are largely under cultivation, but becomes quite hazardous 
to attempt in arid regions where much of the land is still in virgin 
desert condition. Accordingly a less detailed classification was made 
in this survey. 

In the San Simon area the extent and boundaries of the alkali- 
affected areas were determined by field tests, using the electrolytic- 
bridge method, and the results shown upon the soil map. The red 
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dot indicates the location of the sample, and is followed by a figure 
indicating the average concentration of total salts m terms of percent- 
age of salts in the air-dry soil to the depth of 6 feet. The alkali- 
affected areas, as nearly as could be determined, are inclosed within 
red lines and indicated by the symbol A, while the soils that contain 
less than 0.20 per cent of salts in the 6-foot section and are regarded 
as free from injurious concentrations have been shown by a minus 
sign preceding the figures. 

The alkali-affected lands in the San Simon area are confined to the 
comparatively flat, poorly drained soils bordering San Simon Creek. 
Beginning at a point where the creek enters the area surveyed, about 
17 miles southeast of San Simon, there is a belt of alkali-affected land 
extending, with two narrow interruptions, northwestward to the 
northern limits of the survey. Where it begins this belt has a width 
of one-fourth mile, but east of San Simon it broadens out, attaining a 
maximum. width of about 6 miles at the northern boundary of the sur- 
vey. In all, the alkali-affected land embraces about 30 square miles. 

Within the soil profile the point or horizon of highest salt concen- 
tration varies, depending on the nature of the subsoil and the posi- 
tion of the underground water table. Where subdrainage is well 
established and the water table is below 15 or 20 feet, the alkali galts 
are generally concentrated in the second or third foot. However, 
where the ground water is at or near the surface, as is the case in the 
San Simon Cienega, the maximum concentration occurs in the upper 
6 inches of soil. In the lower part of the cienega, where there is some 
water movement over the surface, the salts are removed in the drain- 
age water, but are found highly concentrated along the margins as 
the result of evaporation. 

Alkali concentrations in this area are variable within relatively 
short distances, so that the percentages shown on. the accompanying 
map may not always represent conditions occurring between two 
separate borings, except in a general way. 

Concentrations of alkali salts in soils are injurious to plant growth 
when they prevent absorption of soil moisture by the plant or have 
a toxic effect on the tissues of the plant. Such concentrations vary 
in amount for different salts and for different textural and other 
physical conditions of the soil, as well as for different plants; the 
various species of plants being more tolerant of some kinds of salts 
than of others, and also differing in tolerance to the total of salts. 
Tt is, therefore, impossible to state, except in general terms, what 
concentration of alkali will be injurious to plant growth without 
making an exhaustive study of the nature of the salts and their 
effect on different plants under all local soil conditions. 

Among the common alkali salts, sodium carbonate, or “black 
alkali,” is the most injurious to all species of plants, and in general 
where more than 0.08 per cent of black alkali is present in connec- 
tion with other salts, injury results to crop growth. All plants are 
rather susceptible to injury in the seedling stage, but become more 
tolerant with age. Alfalfa especially is very susceptible to injury by 
black alkali in its early stages, but after becoming ccbaplishe! it will 
withstand about the same concentrations as wheat. Decreased crop 
yields will generally result when more than 0.20 to 0.40 per cent of 
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alkali is present in the 6-foot soil section, if black alkali is included 
in the salts. 

Among the chlorides and sulphates of sodium and magnesium, com- 
monly known as white alkali, magnesium sulphate is generally con- 
sidered. the least injurious, followed by sodium sulphate and sodium 
chloride. Some of the soluble salts of calcium and potassium occur 
here and there in very small quantities. The limits for unaffected 
plant growth in the presence of the common white alkali salts vary 
with the kind of crop and soil, but in general concentrations of be- 
tween 0.40 and 0.80 per cent of white alkali result in decreased crop 
yields. The concentration at which plant growth will be checked or 
prohibited depends on a number of conditions, chief of which are the 
character of the salts, the nature of the soil, the kind of plant, and 
the location in the soil profile of the horizon of alkali concentrations. 
No positive statement can, therefore, be made, but in general with 
greater concentration than from 0.60 to 1 per cent of salts in the 
air-dry soil the production of cultivated crops is impracticable unless 
the salts are localized in the soil profile below the zone of root devel- 
opment. A very much smaller quantity would entirely prohibit crop 
eer if the salts were concentrated in the surface 1 foot or 6 
inches. 

The table below gives the alkali analyses of two samples of surface 
soils representative of alkali conditions in this area: 


Alkali analyses of two soils from. the San Simon area, Arizona. 


(Parts per million.) 


Quantity. Quantity. 
Constituent. Constituent. 
Sample No.|Sample No, Sample No./Sample No. 
510,501. 510 ,502. 510, 501. 510, 502. 
Conventional combinations: 
2,678 8.6 Cc 
572 609 
120 12 
3,560 1,023 
1,063 ‘Trace 
3,050 2,160 
0.0 
Trace. 640 
Total .........ccs000 11.043 5,260 


Noté—Sample No. 510501, Dos Cabezas clay loam, 0 to 12 inches, sec. 24, T.145., R. 31 BE. 
camel No. 510502, San Pedro clay loam, 0 to 12 inches, sec. 27, T. 15 8., R. 32 E. 
Analyses made by R. 8S. Holmes. 


Among the cereals, barley is generally considered the most toler- 
ant to alkali salts, followed by oats, wheat, and corn. Rye is a very 
valuable crop on alkali land, as it produces forage and green manure 
on soils too high in alkali for most ordinary crops. Kafir and 
other of the grain sorghums are also quite resistant, withstanding 
about the same alkali concentration as barley. 

The legumes are as a whole sensitive to alkali, especially in the 
seedling stage. The two most resistant are alfalfa and sweet clover, 
the latter especially being recommended as a legume for alkali land 
when alfalfa or some other leguminous forage crop will not grow. 
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The grasses as a family are resistant to alkali, the salt grass and 
tussock grass being among the most tolerant native plants known. 
Brome grass and timothy, among the cultivated grasses, are moder- 
ately resistant to alkali. 

The principal root and vegetable crops adapted to alkali soils are 
onions, asparagus, celery, and radishes. Alkali impairs the keeping 
quality of potatoes and also reduces the yield. The sugar beet is sen- 
sitive to alkali in the seedling stage, but tolerates large quantities 
after becoming established, though large concentrations of sodium 
chloride have a deleterious effect on quality. 

Among the methods of reclaiming alkali land, establishing good 
drainage is generally of first importance. In thesoils closely border- 
ing San Simon Creek the need for artificial drainage has been largel 
obviated by the recent natural deepening of the creck channel. Wit Lu 
sufficient irrigation water to flood thoroughly the surface the salts 
could in nearly all cases be removed in the drainage water or leached 
below the feeding zone of plant roots. Where natural drainage of 
surface and subsoil is impeded, artificial means, such as tiling or the 
construction of deep open ditches, would have to be resorted to. 

Another essential factor in reclaiming alkali soils consists in 
reducing evaporation. The necessity of this is obvious, since soluble 
salts, taken into solution, are carried by soil waters from one place 
to another, and are deposited in places from which the soil moisture 
evaporates. The most practical methods of preventing evaporation 
are cultivation, shading the soil, or the establishing of a good mulch 
by adding organic matter. By maintaiming a loose layer of earth 
over the surface the capillary action is broken and soil moisture is 
retained below the surface, where evaporation is very much retarded. 

The growing of alkali-resistant crops, deep plowing, and flushin, 
of the soil, thus removing salts concentrated on the surface, are a 

ractical methods of reclaiming alkali soils, which are described in 
etail in numerous publications. * 


SUMMARY. 


The San Simon area includes the bottom and terrace lands of the 
valley trough along San Simon Creek, and the greater part of the ad- 
joining fan slopes of the valley which lie in Cochise County, Ariz. 
The area is roughly the shape of a figure “7.” One leg of this “7” ex- 
tends north from near Portal School on the south to a point about 
6 miles north of San Simon; the other thence west to a point about 
3 miles beyond Bowie. It has an area of about 448 square miles, or 
286,720 acres. The greater part of the area is smooth enough for 
irrigation with but little leveling, and drainage is well established, 
except in local areas. 

Elevations within the valley range from 3,500 to 4,800 feet above 
sea level. 

San Simon Creck is the principal drainage way of the area, but 
is dry during most of the year, except in places where the ground 
water reaches the surface. 


8Harris, F.S.,. Textbook of Soil Alkali, pages 154-190 (New York, 1920), 
Tinsley,J.D., Drainage and Flooding for the Removal of Alkali, N. Mex. Sta. Bul. 43 (1902), 29 pages. 
Means, PH. » Reclamation of Alkali Soils in Egypt, U.S. D. A. , Bur. of Soils, Bul, 21 (1903), 48 pages. 
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The most thickly populated parts of the survey are near San Simon 
and. Bowie, the greater part or the area being very sparsely settled. 
The population consists mostly of native-born Americans. Bowie 
and San Simon are the only towns in the area. 

The Los Angeles-New Orleans line of the Southern Pacific Rail- 
road traverses the northern part of the area, and the Arizona East- 
ern Railroad operates a branch line from Bowie, traversing the north- 
western part of the area for a short. distance. The El Paso & South- 
western Railroad passes within a short distance of the southern part 
of the area and furnishes transportation for this section. 

The climate is warm in summer and mild in winter. The rainfall 
varies Considerably over the area, averaging 6.18 inches at San Simon 
and 19.58 inches at Paradise, which lies a short distance outside the 
area surveyed. The mean annual temperature at San Simon is 
61.8° F. Snow falls during the winter on the higher peaks borderin: 
the valley, and hail is of occasional occurrence. The average date o 
the last killing frost in the spring at San Simon is February 22, and 
the average first in fall November 26, giving an average growing 
season of 277 days. 

The early agriculture of the area consisted of stock raising. In 
1910, upon the discovery of artesian water, the raising of cultivated 
crops was commenced, but the principal products produced in excess of 
home needs are still cattle and hogs. Hay, potatoes, fruit, and poul- 
try products are shipped in small quantities. The areaseems well 
adapted to the production of garden vegetables, potatoes, cereals, 
and alfalfa, also fruit in areas reasonably free of frosts. 

Farm buildings are generally temporary structures, adobe being 
used extensively as building material. The farms are operated largely 
by owners, and little outside labor is employed. 

Water for irrigation is the limiting factor in crop production, and 
farming is confined to soils where water is available. 

The soils differ widely in origin, color, physica! properties, lime con- 
tent, drainage, and crop adaptation. They are classified into three 
groups—old valley-filling soils, recent-alluvial soils, and miscellane- 
ous materials. The old valley-filling group is of greatest importance 
from the standpoint of area and use. The recent-alluvial soils are 
of minor occurrence and little used agriculturally. The miscellane- 
ous materials are entirely nonagricultural. 
Eighteen soil types, a number with phases, are mai Pee in this area, 
in addition to Rough stony land and Riverwash. e soil materials 
are of mixed origin, derived mainly from granite, schist, sandstone, 
limestone, and voleanic rocks. They have been transported to their 
present location mainly by the agency of water, and occur mostly on 
alluvial fans of moderate slope and smooth topography. When irri- 
gated the soils are productive and adapted to a wide range of crops. 

Trrigation is generally essential for the successful maturing of crops. 
The present source of water supply is limited to artesian wells. Water 
of. fair quality is available, but not in sufficient quantity to irrigate 
very extensive areas. 

The areas with injurious alkali accumulations in the survey are 
small, being confined largely to the recent-alluvial soils along San 
ee Creel: and to some of the more poorly drained old valley-filling 
soils. 
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Accessibility Statement 


This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint_filing_cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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